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ABSTRACT
Examining the Effects of Caregiver Coping Strategies on Care Recipient Outcomes
by
Joseph S. Wanzek, Doctor of Philosophy
Utah State University, 2016
Major Professor: JoAnn T. Tschanz, Ph.D.
Department: Psychology
Dementia is a progressive syndrome with declines in cognitive and functional
abilities. As the world’s population becomes increasingly older, prevalence rates are
expected to increase exponentially to over 80 million affected by the year 2040.
Individuals with dementia and their caregivers experience various difficulties associated
with progression that increases stress for both parties. Caregiving can be burdensome and
caregivers may employ a number of strategies to manage problems as they arise.
Renewed interest has been focused on the care environment as one way to modify
dementia progression as caregivers can be an influential person in the care recipient’s
life. Two hundred sixty-six dyads consisting of persons with dementia and their
caregivers were examined to investigate whether caregiving coping strategies influenced
the care recipient’s time to severe dementia, institutionalization, and death. Using the
Ways of Coping Checklist (WCCL-R), latent profile analysis was used to examine
whether caregivers could be categorized based on their use of coping strategies.
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Results indicated that caregivers could be profiled based on their use of coping
strategies on the WCCL-R, as follows: problem-focused, acceptance-based, emotionfocused, and low coping classes. While there was good assignment for the latent classes,
caregiver characteristics were not predictive of these groups per multinomial logistic
regression. Cox regression was used to analyze survival times to the clinical outcomes of
severe dementia, institutionalization, and mortality. While the latent profiles did not
predict survival time to the three outcomes, the emotion-focused class (n =12) showed a
trend in predicting hazard of death (HR = .522, p = .066, 95% CI = .261-1.045). Longer
duration of dementia was associated with higher hazard of severe dementia (HR = 1.181,
p = .003, 95% CI = 1.057-1.319), while older age of dementia onset was associated with
higher hazard of death (HR = 1.085, p <.001, 95% CI = 1.058-1.112).
Although caregiver coping profiles did not predict survival times for clinical
outcomes, the successful classification of caregivers based on utilization of coping
strategies may provide a useful way to study both caregiver and care recipient outcomes.
(141 pages)
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PUBLIC ABSTRACT
Examining the Effects of Caregiver Coping Strategies on Care Recipient Outcomes
Joseph S. Wanzek
Dementia is a progressive syndrome that leads to declines in cognitive and
functional abilities. It is estimated that the prevalence of persons with dementia will
exceed 80 million by the year 2040. Research regarding dementia caregiving indicates
that it is burdensome and can lead to declines in caregiver health. Caregiver coping styles
has been shown to influence caregiver outcomes; however, little is known on how
caregiver coping strategies influence individuals with dementia either directly or
indirectly. Additionally, most methods analyzing coping strategies have used factor
analysis to characterize coping styles. Modern techniques such as latent class analysis are
thought to be person-oriented analyses; specifically, identifying categorical subgroups
within larger populations that have qualitative differences among them. This study used
extant data from the Cache County Dementia Progression Study to examine whether
caregivers could be classified using latent profile analysis and if differences between
classes influenced dementia outcomes including time to severe dementia,
institutionalization, and death. Overall, caregivers were successfully assigned into latent
classes; however, these classes were not predictive of times to dementia outcomes.
Caregiver characteristics were found to be associated with specific coping strategies and
some care recipient characteristics were significant predictors of time to severe dementia
and mortality.
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This study used data from a community-based sample of persons with dementia
and their caregivers. Researchers collected data at the residence of the care recipient/
caregiver dyad approximately every 6 months. Each dyad completed self-report
questionnaires, semistructured interviews, and assessment measures. Caregiver report of
utilization of coping strategies was collected annually.
The study was funded by grant R01AG21136 from the National Institute of
Aging. Each participant and caregiver was compensated $25 for their participation with
no known additional costs to the participants beyond their efforts at each visit. This study
contributes to the existing literature on persons with dementia and their caregivers related
to clinical outcomes of dementia. It is hoped that information from this study can be
further used to aid in the treatment of persons with dementia and their caregivers.
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CHAPTER I
INTRODUCTION
Dementia is a progressive syndrome that results in degeneration of cognitive and
functional abilities. The clinical course of dementia includes a decline in memory and
loss of ability in one or more cognitive domains (e.g., language, praxis (ability to
synthesize meaningful motor skills), gnosis and issues with executive functioning) that
interferes with daily life (DSM-IV-TR). The condition negatively impacts health and
quality of life (Burgener & Twigg, 2002; MacNeil et al., 2010; Schulz & Martire, 2004),
increases psychological morbidity (Cooper, Katona, Orrell, & Livingston, 2008) of the
person with dementia and their caregivers, and has substantial implications on costs. In
2012, the total cost associated with formal care of dementia was estimated to be $203
billion (Alzheimer’s Association, 2016). As the world’s population becomes increasingly
older with the aging of the Baby Boomer generation, estimates for the prevalence rate of
dementia are expected to increase exponentially and reach over 80 million people by the
year 2040 (Ferri et al., 2006). The most predominant form of dementia in late life is
Alzheimer’s disease, as it accounts for roughly 60-80% of the cases worldwide
(Alzheimer’s Association, 2016). In the U.S., Alzheimer’s disease alone is expected to
triple from 5.2 million to 11-16 million by the year 2050, with estimated cost of care
approaching $1.1 trillion (in 2012 U.S. dollars; Alzheimer’s Association, 2016).
Currently, there is no known cure for the deterioration of brain cells underlying
the cognitive and functional disabilities and behavioral disturbances of the disease (e.g.,
Ablitt, Jones, & Muers, 2009). As researchers continue to search for effective treatments,
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there has also been a renewed emphasis on delaying the onset of clinical milestones of
dementia such as severe dementia or institutionalization (e.g., Ablitt et al., 2009; Harris,
2002; Seiffer, Clare, & Harvey, 2005). One area of research has focused on the impact of
the care environment on the person with dementia (e.g., Tschanz et al., 2013). The care
environment may include a number of interventions such as the maintenance of
medications like acetylcholinesterase inhibitors to slow the loss of short-term memory
functioning (i.e., medication management by the caregiver; Rountree, Chan, Pavlik,
Darby & Doody, 2012), and nonmedical interventions that involve environmental factors
(e.g., providing a stimulating environment, sustaining social engagement, and providing
healthy nutrition and supplements; Turner, 2010).
Current research suggests that the most influential component of the care
environment is the role filled by informal caregivers (e.g., Brodaty & Donkin, 2009;
Pinquart & Sörensen, 2011). Informal, or nonpaid caregivers, are most commonly
spouses or close family members of a person with dementia (e.g., Pinquart & Sörensen,
2011). Caregivers are responsible for providing care while also dealing with stressful
behavioral symptoms in the person with dementia and general increase in burden
associated with caring for an individual with dementia (Gaugler, Zarit, & Pearlin, 2003).
Dementia caregiving has been identified as one of the most stressful types of
caregiving (e.g., Schulz & Martire, 2004), and the role is associated with psychological
distress, depression, and anxiety (Penley, Tomaka, & Wiebe, 2002) as well as worse
health and functional outcomes (Cooper et al., 2008). Increased psychiatric and medical
morbidity among caregivers, may affect their ability to provide care, which in turn may
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lead to poorer outcomes for the care recipient with dementia. Recent studies have
suggested that dementia caregivers who report feeling overburdened by their stressors are
at greater risk of engaging in potentially harmful behaviors directed at the care recipient
(e.g., caregiver yelling, hitting, or handling care recipient roughly; MacNeil et al., 2010)
and more quickly referring persons with dementia for institutionalization (Schoenmakers,
Buntinx, & Delepeleire, 2010).
Several interventions have been developed to improve caregiver well-being
(Brodaty, Green, & Koschera, 2003; Sörensen, Pinquart, & Duberstein, 2002); many of
which focus on improving the psychological coping and stress management in the
caregiver, as well as educating caregivers on the course and management of the disease
and its associated symptoms. In a meta-analysis, caregiver interventions have been found
to reduce caregiver burden, improve wellbeing, and increase caregiver social support
(Sörensen et al., 2002). However, few studies have examined whether relieving caregiver
stress (or improving how caregivers cope with stress) affects the care recipient.
Caregivers who are better able to cope with the onset of dementia caregiving and
associated stressors are more likely to provide care environments that promote care
recipient health and well-being (Cooper et al., 2008; Gignac & Gottlieb, 1996;
Papastavrou et al., 2011; Yaffe et al., 2002). Thus, coping styles employed by caregivers
may be important predictors of care recipient outcomes in dementia.
Coping strategies have been studied to determine their role in how humans
interact with stressors within their environment (Carver, Scheier, & Weintraub, 1989;
Lazarus & Folkman, 1984; P. Vitaliano, Russo, Carr, Maiuro, & Becker, 1985). A well-
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known theoretical model for coping with psychosocial stress was developed by Lazarus
and Folkman, which categorized coping strategies into the domains of problem-focused
(i.e., managing source of environmental stress) or emotion-focused (i.e., regulating
emotional distress) coping. Problem-focused coping consists of several strategies that
develop a plan to solve a stressful problem including (but not limited to) bargaining or
compromising to get something positive, changing or growing as a person, making a plan
of action and following it, and taking things one step at a time (e.g., Lazarus & Folkman,
1984; Vitaliano et al., 1985). Emotion-focused coping is comprised of a number of
categories that involve (1) seeking social support (e.g., talking to someone to find out
about a situation, accepting sympathy from others and talking to someone about how I
was feeling); (2) blaming self (e.g., criticizing self and realizing you brought the problem
on yourself); (3) wishful thinking (e.g., hoping a miracle will happen, wishing I was a
stronger person, wishing I could change what happened and wishing the situation would
go away); and (4) avoidance behaviors (e.g., going on as if nothing happened, keeping
feelings to yourself, avoiding others, and refusing to believe what happened). The model
has been revised over the years, with the addition of concepts such as dysfunctional
coping (Carver et al., 1989) and the role of emotions in coping (Folkman, 1997).
A number of scales have been developed to assess coping strategies (e.g., Carver
et al., 1989; Folkman & Lazarus, 1986; Vitaliano et al., 1985), and although there is some
overlap between scales (i.e., seeking social support, wishful thinking, and self-blame;
Penley et al., 2002), concerns have been raised that the questionnaires cannot adequately
measure all types of coping strategies (e.g., Penley et al., 2002). Specifically, Aldwin and

5
Revenson (1987) raised the issue of the instability of the coping scales that emerge from
factor analyses, and other researchers have noted the differences that have been found
between scales that presumably assess the same coping strategies (Penley et al., 2002).
For example, the Ways of Coping Questionnaire (WOC-R; Folkman & Lazarus, 1986)
and Ways of Coping Checklist (WCCL-R: Vitaliano et al., 1985) both measure problemfocused strategies of coping; however, percentage of the construct overlap between the
two problem-focused scales (derived from separate factor analyses) varies between 2767% (Penley et al., 2002).
A review of the coping literature in regards to dementia caregiving suggests
strategies including problem-focused, acceptance-based, emotion-focused coping (e.g.,
acceptance of anger feelings toward the person with dementia rather than suppressing or
denying undesirable emotions), and seeking social support improves caregiver wellbeing, protects against psychological morbidity (Gignac & Gottlieb, 1996; Goode, Haley,
Roth, & Ford, 1998; Papastavrou et al., 2011; Sörensen et al., 2002), and absences from
work (Wilson, Van Houtven, Stearns, & Clipp, 2007). However, there are contradictory
results that indicate problem-focused coping may not alleviate psychological distress
(i.e., anxiety) when caring for a person dementia (Cooper et al., 2008) and that the
effectiveness of certain coping strategies (e.g., social support) may be moderated by the
length and perceived controllability of the stressor (Penley et al., 2002).
While caregiver coping style appears to play a critical role in caregiver health
outcomes, its role in predicting care recipient outcomes has not been well studied. An
investigation into this topic is merited given the increasingly central role of the caregiver
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in the life of the care recipient as dementia progresses. One recent community-based
study followed 226 persons with dementia and their caregivers to investigate the
influence of caregiver coping strategies on cognitive and functional decline of the person
with dementia (Tschanz et al., 2013). The study examined the use of several caregiver
coping strategies, measured by the WCCL-R (Vitaliano et al., 1985) to predict scores on
the Mini-Mental State Exam (MMSE) and Clinical Dementia Rating Scale sum of boxes
(CDR-sb). In this sample, problem-focused coping was associated with slower cognitive
and functional decline in the care recipient, controlling for a variety of covariates. The
effect was largest for caregivers living apart from the persons with dementia.
Focusing research on coping strategies as predictors of health and psychological
outcomes has been useful; however, problems remain in the approaches used in how to
assess these strategies (e.g., Penley et al., 2002; Skinner, Edge, Altman, & Sherwood,
2003). Notably, the authors in the previous study found significant correlations among
the coping strategies (Tschanz et al., 2013). Specifically, the highest correlations were
between seeking social support (r = 0.58, p < 0.001) and counts blessings (r = 0.51, p <
0.001) with problem-focused coping as well as avoidance coping with wishful thinking (r
= 0.69, p < 0.001), blames self (r = 0.63, p < 0.001), and blaming others (r = 0.53, p <
0.001). This result is consistent with other studies that have found similar correlations
between coping strategies. For example, Penley et al. conducted a meta-analysis of
studies that examined the association between coping strategies used and physical or
psychological health outcomes among adults (i.e., this included studies with caregiving as
the primary stressor). They examined 34 studies measuring coping strategies with either
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the Ways of Coping Questionnaire-Revised (WOC-R; Folkman & Lazarus, 1985;
Folkman & Lazarus, 1988) and Ways of Coping Checklist (WCCL) or WCCL-R
(Vitaliano et al., 1985, Vitaliano, Maiuro, Russo, & Becker, 1987). The authors identified
a significant limitation of the measures in the restricted number of items assessing each
coping strategy. Additionally, the authors remarked on the “scale inconsistency” as
specific items (e.g., “I tried not to act too hastily or follow my first hunch”) in factor
analyses loaded onto different scales depending upon the coping measure used (Penley et
al., 2002). Nonetheless, coping strategies were significantly correlated with physical and
psychological health outcomes, but the correlations among the scales made it difficult to
determine how independent or specific coping strategies were associated with health
outcomes. In fact, according to the authors, the issue of scale intercorrelations has been a
limitation since the conception of the WOC-R and WCCL measures (e.g., Aldwin &
Revenson, 1987, Penley et al., 2002).
While there appears to be consensus in the literature on the utility of examining
coping constructs there are concerns that the intercorrelations among individual coping
strategies suggest a need for innovation of the methods used to categorize strategies.
Coping constructs have been assessed primarily through exploratory factory analysis of
items in coping measures (e.g., Folkman & Lazarus, 1985; Vitaliano et al., 1985), while
another popular method is through rational classification (i.e., researchers choose
strategies at the item level based on perceived conceptual clarity; Skinner, Edge, Altman,
& Sherwood, 2003). It has been suggested that confirmatory factor analysis be used as an
improvement on these methods as conceptualizations can be made a priori and theoretical
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differences can be compared empirically (Skinner et al., 2003).
A possible alternative could be the use of a contemporary statistical technique of
latent class analysis (LCA). LCA creates latent variables and identifies discrete items that
are indicators of this variable, similar to the technique of exploratory factor analysis,
However, LCA unlike factor analysis, allows for the categorization of coping styles of
persons representative of specific groups rather than categorization of constructs
representative of specific measurement scales (Collins & Lanza, 2010). Thus, while there
may still be intercorrelations between coping variables at the item level, the use of Latent
Profile Analysis (LPA) can provide profiles of caregivers based on specific coping styles.
LPA may be a preferred technique to classify coping strategies or groups of caregivers
who rely more heavily on certain coping styles (i.e., approach-based coping including
problem-solving and acceptance); the coping styles are then presumed to influence the
care environment.
The aim of this study was to conduct an LPA on a commonly used coping scale,
the WCCL-R (Vitaliano et al., 1985), in dementia caregivers and to examine whether the
resulting latent (coping) grouping of caregiver profiles predict clinical care-recipient
outcomes in persons with dementia. This study used information gathered through the
Cache County Dementia Progression Study, a population-based, longitudinal study on
persons with dementia and their caregivers. The latent coping strategies subsequently
were used to predict care recipient outcomes of institutionalization, severe dementia and
mortality.
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CHAPTER II
LITERATURE REVIEW
Dementia Overview
Dementia is a syndrome that is increasing among the population around the world
aged 65+ (Alzheimer’s Association, 2016). Dementia generally involves significant
declines in cognitive and functional abilities associated with progressive damage to the
brain (Alzheimer’s Association, 2016). Although the onset of symptoms varies by cause
of dementia, often the condition begins with deterioration in memory along with a
number of symptoms including, the inability to articulate speech or understand language,
difficulty recognizing or identifying objects, loss of representational motor gestures or
inability to make judgments or perform complex tasks (Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition—Text Revision [DSM-IV-TR]). Dementia
consists of differing types of conditions with their own specific clinical characteristics
and rates of progression, for example, Alzheimer’s Disease (AD), Vascular Dementia
(VaD), Dementia with Lewy Bodies (DLB), Mixed Dementia (stemming from multiple
causes), Parkinson’s Disease, and other illnesses (Alzheimer’s Association, 2016).
Although there are discrete categories of illness that cause dementia, it is likely that over
its course, more than one type of brain abnormality will contribute to the condition (e.g.,
Jellinger, 2007; Jellinger & Attems, 2007; Schneider, Arvanitakis, Bang, & Bennett,
2007).
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Prevalence and Costs
The most common form of dementia in late life, AD, affects over 24 million
persons worldwide and is projected to eclipse 81 million by the year 2040 (Ferri et al.,
2006). The prevalence of AD in the U.S. alone is an estimated 5.3 million in 2014
(Alzheimer’s Association, 2016) with an estimated annual cost per person (i.e., medical
care, nursing home care, and caregiver support) between $41,689-$56,290 (Hurd,
Martorell, Delavande, Mullen, & Langa, 2013). The societal costs of dementia from any
cause have increased steadily from $315 billion in 2005 to an estimated cost of $608
billion in 2009, which includes costs of informal caregiving (i.e., nonpaid caregivers
performing various duties including activities of daily living; Wimo, Winblad & Jönsson,
2010). As dementia progresses, the cost of care increases because persons with dementia
become more dependent on the help of others (Coduras et al., 2010). Additionally,
caregiver characteristics are associated with increased cost as caregivers with chronic
health conditions (e.g., hypertension, depression, cancer, diabetes) have been found to
have increases of 33.2% in total medical costs per each additional chronic condition (Zhu
et al., 2015). The total societal cost of dementia (based on a model incorporating the
estimated prevalence, cost of informal care based on average wages, and country-specific
cost of illness; Wimo et al., 2010) was estimated at $97 billion in 2009 in the U.S., which
is over twice as much as estimated for Japan, the second highest country in societal costs
related to dementia, at $47 billion). When considering the global cost of dementia,
projected prevalence rate of AD alone is expected to quadruple to 106.8 million, or 1 in
85 persons living with AD (Brookmeyer, Johnson, Ziegler-Graham & Arrighi, 2007).
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However, if disease onset and progression were delayed by 1 year, there would be an
estimated 9.2 million fewer cases, with the majority of the decline occurring due to a
decrease in the number of persons with late-stages of AD (Brookmeyer et al., 2007). This
highlights an important societal issue for delaying the progression of dementia to late or
severe stages in curtailing the detrimental impact and costs of the disease.
Dementia Progression
Much research has focused on biological and environmental factors that influence
the development and onset of dementia; however, a cure has not yet been found
(Alzheimer’s Association, 2016). To date, several pharmacological interventions have
been tried to reduce severity of symptom progression (e.g.., donepezil, galantamine,
rivastigmine, or memantine); however, none of the medications available have been
shown to stop or reverse its course. Beyond, pharmacological remedies for dementia, a
renewed interest on behavioral interventions has focused on reducing the severity of
dementia by engaging in activities that require mental concentration and effort (e.g.,
reading, board games, etc.; Treiber et al., 2011) or increasing physical exercise for
individuals with cognitive impairment including dementia (e.g., Heyn, Abreu, &
Ottenbacher, 2004; Lange-Asschenfeldt & Kojda, 2008). As research continues to
develop interventions that seek to prevent the onset of dementia (or reduce the effects
once it has occurred) it is important to understand the factors that influence the
progression of dementia. Because dementia symptoms cannot be reversed at present,
slowing the progression to critical clinical points of the disease (e.g., severe loss of
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cognitive and functional ability, severe behavioral disturbances, and institutionalization)
may be a prudent course of action to lessen the impact on the person with dementia,
family, caregivers and society. Significant clinical endpoints of severe dementia,
institutionalization and death will be discussed in greater detail below.
Severe Dementia and Institutionalization
As dementia progresses, the deterioration in cognitive and functional decline in
those with dementia increases their dependence on others. An inability to perform
activities of daily living (ADLs) leads to a condition of severe dementia or severe
disability. Although there is some disagreement in the literature as how to define severe
dementia (Brookmeyer et al., 2007), the Clinical Dementia Rating Scale (CDR; Hughes,
Berg, Danziger, Coben, & Martin, 1982) and Mini-Mental State Exam (MMSE; Folstein,
Robins, & Helzer, 1983) have been used extensively. The CDR characterizes severe
dementia as symptoms including limited orientation to a person only, inability to make
judgments, no pretense of independent functioning, frequent incontinence and severe
memory loss (i.e., score of 3 on scale 0-3; Arrighi, Neumann, Lieberburg & Townsend,
2010). The MMSE is a 30-point measure (a score 24 or below designating dementia in
many populations (Tombaugh & McIntyre, 1992), with researchers often using scores
less than or equal to 10 as an indicator of severe dementia (e.g., Hughes et al., 1982;
Rabins et al, 2013).
Severe dementia is associated with greater financial burden on the individual and
society as it leads to more assistance needed, which is often provided in the form of
institutionalized nursing home care (Alzheimer’s Association, 2016). It has been
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estimated that the mean time from mild to severe AD is approximately 6 years
(Brookmeyer et al., 2007) with symptoms progressing to a level requiring care equivalent
to the skilled-care provided in a nursing home environment (Stern et al., 1997). A
statistical model by Brookmeyer et al., predicts that of the 106 million cases of AD by
2050, almost 45% will be in a late or severe dementia stage. A recent study suggested
that the average person with AD type dementia will spend a considerable amount of time
in the severe stage a dementia (40% of the total number of years; Arrighi et al., 2010). In
comparison to other persons with chronic diseases, over 66% of persons with AD type
dementia end up in skilled-care nursing homes in contrast to just 20% of cancer patients
and 28% from other chronic conditions (Mitchell, Teno, Miller, Mor, 2005). In a sample
of close to 2,000 older adults (≥ 65 years) in Florida using Medicare or Medicaid
services, adults diagnosed with dementia were also admitted to long-term nursing home
care significantly earlier compared to adults without dementia (t = 3.80, p < .001; Andel,
Hyer, & Slack, 2007). In the same study, adults with dementia had a 54% increased risk
of nursing home placement compared to adults without dementia, a finding consistent
with other studies where dementia was the greatest risk factor for nursing home
placement (e.g., Agüero-Torres, von Strauss, Viitanen, Winblad, & Fratiglioni, 2001).
The costs of nursing home care are significantly greater than informal care provided at
home (Alzheimer’s Association, 2016).
Mortality
Persons with dementia have increased health-risks compared to same-age peers
and AD is now recognized as the 6th leading cause of death in the U.S. (Alzheimer’s
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Association, 2016). The increase in risk of mortality for dementia is presumably
influenced by the severity of cognitive or functional impairment (e.g., Gambassi et al.,
1999; Rountree et al., 2012). The average survival time after diagnosis of dementia from
any cause is approximately 3 years (e.g., Tschanz et al., 2004; Wolfson et al., 2001) and
for AD-type dementia, approximately 4-8 years (Alzheimer’s Association, 2016).
However, life expectancies vary greatly as some persons with AD may only live 1-3
years post-onset or as long as 20 years after onset (e.g., Alzheimer’s Association, 2016;
Zanetti, Solerte & Cantoni, 2009). In a 14-year longitudinal population-based study of
438 participants with dementia in England, researchers found an estimated 4.5 years
mean survival time for incident dementia (Dewey & Saz, 2001). When comparing life
expectancy of persons with dementia to same-aged peers without the condition, having
dementia double-to-quadrupled the risk of death (e.g., Dewey & Saz, 2001; Guehne,
Angermeyer, & Riedel-Heller, 2006; Waring, Doody, Pavlik, Massman, & Chan, 2005).
Strategies that affect the rate of cognitive and functional decline in dementia may
positively affect the course of the condition in reducing disability or the severity of
cognitive and functional impairment, delaying the time to institutionalization, and
increasing survival in a less severe state of dementia.
Caregiver Factors Associated with Dementia Progression
Researchers have focused primarily on characteristics of persons with dementia
that may influence progression of dementia such as age of onset, sex, education, marital
status, genes and medical comorbidities (e.g., Bhargava, Weiner, Hynan, Diaz-Arrastia,
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& Lipton, 2006; Goldstein et al., 2008; Roselli, Tartaglione, Federico, Lepore, Defazio,
& Livrea, 2009; Rountree et al., 2012). However, little is known about how caregiver
factors influence the progression of dementia. Informal caregivers, most often spouses or
adult children of persons with dementia (e.g., Schulz & Martire, 2004) are in charge of
the care environment and arguably may be the most influential person in the care
recipient’s life (Brodaty & Donkin, 2009). Caregivers are responsible for providing
scheduled medications, assisting with daily activities and for creating and maintaining the
living environment for persons with dementia.
The current dementia literature suggests that the trajectory of dementia may be
influenced by certain caregiver factors, such as relationship closeness with the care
recipient and caregiver personality (Norton et al., 2009, 2013). A study examining 167
caregiver-recipient dyads from the Cache County DPS found that persons with dementia
had slower cognitive and functional decline when caregivers were spouses that rated
themselves to be in closer relationships with their care recipient (Norton et al., 2009). In
the same population sample, Norton et al. (2013) found that cognitive decline in care
recipients was more rapid among caregivers who scored higher on neuroticism, especially
adult children caregivers compared to spouse caregivers (Norton et al., 2013).
Additionally, caregiver coping strategies are associated with cognitive and functional
decline in persons with dementia as a study of 226 caregiver-care recipient dyads (of the
same population as the study above), showed that care recipients whose caregivers more
frequently used a problem-focused coping strategy showed slower cognitive and
functional decline than care recipients whose caregivers used that strategy less frequently
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(Tschanz et al., 2013).
Interventions for caregivers can also have an effect on the person with dementia
as a meta-analysis reviewing interventions targeted at improving caregiver psychological
morbidity (i.e., reported depression and anxiety) also found improvement in care
recipient mood, although this was not a primary outcome in the analyses (Sörensen et al.,
2002). Gitlin, Corocoran, Winter, Boyce, and Hauck (2001) implemented a randomized
controlled trial that focused on increasing caregiver self-efficacy and improving daily
function of persons with dementia in a homecare setting. The authors found that
caregivers reported fewer behavior problems and fewer declines in daily functioning in
persons with dementia in the intervention group compared to controls at 3-month followup (Gitlin et al., 2001). Senanarong et al. (2004) conducted a study including counseling
sessions for dementia caregivers across a duration of six months with care recipient
neuropsychiatric symptoms as the outcome. The results of the study indicated that
counseling sessions were effective in reducing neuropsychiatric symptoms at 6-months
compared to baseline in the intervention group, with the most improvement in care
recipients with more severe neuropsychiatric symptoms (i.e., delusions, agitation,
depression, and aberrant motor behaviors; Senanarong et al., 2004). These studies are
among a few available that indicate success of non-pharmaceutical interventions in
improving caregiver (e.g., self-efficacy) and care recipient outcomes.
Caregiving for a person with dementia can become burdensome (e.g., Vitaliano,
Zhang, & Scanlan, 2003) and increase physical and mental health problems in the
caregiver. Caregivers report more distress and symptoms of depression in comparison to
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non-caregivers (e.g., Pinquart & Sörensen, 2005, 2007) and rate themselves lower on
physical functioning (e.g., Pinquart & Sörensen, 2003; Vitaliano et al., 2003). A survey
of over 1,500 caregivers indicated that dementia caregiving requires more assistance
provided to the care recipient and results in less personal time, higher levels of perceived
stress, and more job-related difficulties compared to caring for older adults with physical
problems only (Schulz & Martire, 2004). Dementia caregiving can affect the overall
health of the caregiver (e.g., Penley et al., 2002; Vitaliano et al., 2003) and their
psychological well-being in the form of increased levels of depression, anxiety and anger
(e.g., Cooper et al., 2008; Li, Cooper, Bradley, Shulman, & Livingston, 2012; MacNeil et
al., 2010).
The increased physical and psychological morbidity experienced by dementia
caregivers in turn may affect their ability to provide care and maintain a positive care
environment. Many studies have found an association between caregiver health and
potentially harmful behaviors directed toward care recipients such as yelling at, insulting,
withholding food, or threatening to send care recipients to a nursing home. Caregivers
with more physical ailments, greater cognitive impairment, and increased risk for
depression are more at risk to engage in these behaviors toward care recipients (e.g.,
Beach et al., 2005; MacNeil et al., 2010; Miller et al., 2006). Depressive symptoms
reported by caregivers have been associated with poorer levels of care to the care
recipient (Cooney, Howard, & Lawlor, 2006) and premature ending of care at home
(Schoenmakers et al., 2010). A 1-year study following 320 caregivers and their care
recipients found poor caregiver health associated with lower quality of care received by
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the care recipient (Smith, Williamson, Miller, & Schulz, 2011). Consistent with other
studies, caregivers reported a decline in both physical and mental health associated with
the amount of assistance provided to the care recipient. The authors indicated that decline
in caregiver health was a mediator for quality of care provided to the care recipient
(Smith et al., 2011).
Coping strategies used by dementia caregivers to address the source of caregiving
stress (e.g., Cooper et al., 2008; Kneebone & Martin, 2003; Li et al., 2012) may not only
impact the physical and mental health of the caregiver, but also affect their ability to
provide or maintain a positive care environment for the recipient and thus influence
outcomes of the care recipient (Douglas, James & Ballard, 2004). In the following
section, I will review the literature on coping with psychological stress and its relevance
to dementia caregiving.
Coping as a Construct
The concept of stress has been a formal topic of interest for researchers and its
relation to health outcomes for over 50 years (Lazarus, 1993). Stress has been
conceptualized as a person’s physical response to the demands of the environment (Selye,
1975) as the body tries to regain homeostasis (Hinkle, 1974). Psychological stress was
defined by Lazarus and Folkman (1984) as “a particular relationship between the person
and the environment that is appraised by the person as taking or exceeding his or her
resources and endangering his or her wellbeing” (p. 19). Conceptualized in this way, any
environmental stimulus can be perceived as a “stressor” based upon the perception of

19
one’s ability to allocate the resources needed to adequately manage a particular situation.
In order to manage stress, an individual is required to utilize the resources at his/her
disposal in order to “cope” with the situation. Differing models have been construed to
describe the way in which people cope. Some researchers have advocated for a “trait”
approach to coping (e.g., Haan, 1969), while others have preferred a “process” approach
(e.g., Lazarus & Folkman, 1984). Although there is research that offers support for both
views, coping as process has been the most consistently studied. Within this approach,
coping is considered a dynamic process involving strategies to attenuate stressors in the
environment (Lazarus & Folkman, 1984). Lazarus and Folkman defined coping as the use
of effortful strategies to adequately adapt to particular situations appraised as
overwhelming one’s normal resources. The authors indicate that managing stressors is a
process that consists of three distinct parts. Primary appraisal consists of perceiving an
environmental threat and recognition of a stressor. Secondary appraisal is the process of
measuring a strategy to manage the threat. The third part of the stress process is coping,
as the particular strategy is actively implemented (Lazarus & Folkman, 1984). The
overall process is not considered to be one unfiltered stream of consciousness but rather
one in which each concept can influence another (e.g., knowledge of an adequate coping
strategy may lessen the perceived threat; Carver et al., 1989). The process of coping is
not considered to be reliant on the outcome, although certain strategies may be perceived
as adaptive or maladaptive as determined by the context of the stressful situation. In
conjunction, the behavior of coping with an environmental stressor occurs regardless of
whether or not the coping behavior is successful in relieving the threat (Lazarus &
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Folkman, 1984).
Pearlin, Mullan, Semple, and Skaff (1990) used this framework in developing
their model specific to the context of caregivers and their stressors. Within the caregiver
stress model, stressors are the varying experiences and situations that caregivers strain or
struggle to adapt their resources to adequately handle the stress. The stressors involved in
caregiving include primary stressors that directly influence the relationship between
caregiver and person with dementia (e.g., behavioral disturbances, dependence of ADLs,
cognitive status), while secondary stressors are experienced indirectly by the caregiver’s
role (e.g., economic strain, occupation or social conflicts). Pearlin et al. described coping
strategies as a mediator (along with seeking social support) in the stress process model
between the stressors and caregiver health outcomes. Similar to the transactional model
of stress (Folkman & Lazarus, 1980), the caregiver stress model suggests that problems
that are not adequately addressed will increase the likelihood of a lower quality of life
and declines in caregiver health (Pearlin et al., 1990).
Individuals in stressful contexts use a number of strategies to eliminate or manage
stress (e.g., Carver et al., 1989; Lazarus & Folkman, 1984; Penley et al., 2002) and a
variety of measures have been used to assess coping strategies (e.g., Carver et al., 1989;
Lazarus & Folkman, 1984; Vitaliano et al., 1985). The two predominant forms of coping
are characterized as “problem-focused” or “emotion-focused” strategies. Problemfocused coping strategies rely on implementing behaviors that involve manipulating or
changing the stressor(s) within the environment. This may include strategies such as
seeking others for help, confrontation of a stressor, changing behaviors in a situation and
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removing (or adding) influential elements to the environment (Lazarus & Folkman,
1984). In contrast, emotion-focused coping strategies are expressed inwardly as a person
tries to attenuate the emotional distress considered to be brought on when in contact with
a stressor (Lazarus & Folkman, 1984), for example, strategies such as avoidance or
distancing of unwanted emotions, venting of emotions to friends and acceptance of
feelings in unchangeable situations (e.g., Folkman & Lazarus, 1985). These two primary
means of coping represent broad umbrellas in which a collection of various strategies is
encompassed. Carver et al. (1989) suggested expanding the overall model to move
beyond simply problem- or emotion-focused to recognize the different functions of
emotion-based coping. Thus, from a confirmatory factor analysis of a coping measure,
the authors’ results suggested 13 scaled coping strategies across four broad categories:
Problem-focused, emotion-focused, acceptance-emotion-focused and dysfunctional
coping (Carver et al., 1989). The study noted that problem-focused coping consisted of
active coping (remove/attenuate the effect of the stressor), planning (thinking about how
to cope), suppression of competing activities (putting other projects aside), restraint (act
in the correct moment) and seeking social support (advice/information). The broad
Emotion-focused category was then comprised of social support (emotional regulation)
and focusing on or venting emotions. The acceptance-emotion-focused category was
emotion focused, but the strategies (i.e., acceptance, positive reinterpretation with
growth, and to a lesser extent, turning to religion) were described as ways to possibly
reinforce maintaining productive behavior or continuing to problem-solve. Dysfunctional
coping, on the other hand, consisted of strategies that were considered primarily
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maladaptive, such as denial, mental disengagement, and behavioral disengagement
(Carver et al., 1989). Similarly, Folkman (1997, 2008) added further revisions to the
original transactional model by including the role of positive emotions in coping (i.e.,
meaningful focused coping).
Differences in coping strategies have been examined to determine whether certain
characteristics are associated with the use of particular strategies (e.g., Devries, Hamilton,
Lovett, & Gallagher-Thompson, 1997; Lazarus & Launier, 1978; Folkman, Lazarus,
Pimley, & Novacek, 1987; Matud, 2004; McConaghy & Caltabiano, 2005). There are
reports that males tend to use more active coping strategies (e.g., problem-focused) and
have greater beliefs in their control of the environment (Lazarus & Launier, 1978);
whereas, females use more emotion-focused and avoidant strategies (Matud, 2004).
However, a recent study of 42 dementia caregivers found no significant gender
differences in use of coping strategies (McConaghy & Caltabiano, 2005). Another study
of caregivers found that females did not differ from males in the frequency of use of
avoidance coping (Devries et al., 1997). Age differences in coping have also been
reported. An early study on coping found that older adults were more likely to use
emotion-focused (i.e., “intrapersonal coping” such as “distancing” and “positive
reappraisal”) compared to more active coping strategies (i.e., “interpersonal” such as
problem-focused planning and seeking of social support) than younger individuals
(Folkman et al., 1987).
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Measures of Coping
A number of different measures have been developed using self-report
questionnaires followed by use of exploratory or confirmatory factor analysis to
categorize the different coping strategies (e.g., Carver et al., 1989; Folkman & Lazarus,
1980, 1985; Li et al., 2012; Penley et al., 2002; Vitaliano et al., 1985). The most often
cited questionnaire is the Ways of Coping Questionnaire (WOC or WCC; Folkman &
Lazarus, 1980), which was later revised a few years later as the Revised Ways of Coping
Questionnaire (WOC-R; Folkman & Lazarus, 1985). The revised format consists of a 4point Likert scale that asks participants to rate how well each of 66 coping strategy
relates to the ways they cope with stressors (i.e., 0 = not at all to 3 = used a great deal).
Exploratory factor analysis yielded eight factors including problem-focused, wishful
thinking, detachment, seeking social support, focusing on the positive, self-blame,
tension-reduction, and keep to self (Fokman & Lazarus, 1985). Vitaliano et al. (1985)
created their own revision of the WOC, naming their instrument the Ways of Coping
Checklist (WCCL). The WCCL-R asks each participant to think about a current serious
stressor and then endorse the use of 57 coping strategies on the same Likert scale as the
WOC-R. Exploratory factory analysis of this measure produced problem-focused, blames
self, wishful thinking, seeks social support, avoidance, blames others, counts blessings,
and religious coping. Although there were differences between the factors extracted from
the WOC-R and the WCCL-R the construct overlap between the problem-focused scales
of the two measures varied between 27-67% according to a meta-analysis of studies using
these measures (Penley et al., 2002). The majority of researchers interested in measuring
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coping strategies use either the WOC-R or WCCL in their studies (Penley et al., 2002).
These measures have been shown to be relatively robust across populations with
consistency in the primary categories, although researchers may reword or perform an
additional factor analysis to tailor the questionnaire to their sample of interest (Penley et
al., 2002). However, there is some debate as to whether categorizing coping strategies is
the most efficient approach, given the reuse of exploratory analyses and the
intercorrelations of strategies across categories (e.g., Skinner et al., 2003).
Overall, there appears to be significant construct overlap when identifying various
coping reactions to stress; however, there remain concerns of how best to assess the
construct of coping. A potential alternative to factor analysis could be the use of latent
class analysis (LCA). LCA is similar to factor analysis; however, it allows for the
categorization of persons into homogenous subgroups within a greater population
(Collins & Lanza, 2010). In regards to coping, use of LCA would allow for the
classification of persons into groups based on endorsement of the use of specific coping
strategies. In contrast, factor analysis identifies which coping strategy loads onto which
factor. The LCA approach has been used with other populations (e.g., Aldridge &
Roesch, 2008) and could potentially be applied to the area of coping in dementia
caregiving as a novel approach. The proposed approach may provide valuable
information in understanding whether caregivers can be placed into subgroups based
upon coping “styles” rather than investigating the multitude of specific strategies. This
would likely be a closer representation of the caregiver’s approach to coping as it is often
the case that several strategies are used in conjunction to alleviate specific stressful
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events (e.g., Lazarus & Folkman, 1984). This approach is also what is seen in the
majority of the literature as interventions for chronic stressors (e.g., cognitive-behavioral
therapy techniques) seem to target coping styles rather than specific coping strategies
(e.g., de Ridder & Schreurs, 2001).
Role of Dementia Caregiver Coping Strategies in Caregiver Outcomes
Coping strategies used by caregivers have been examined to determine whether
certain strategies are more or less beneficial in alleviating stress and promoting caregiver
well-being. A recent cross-sectional study from the Cache County Dementia Progression
Study (DPS) by Piercy et al. (2012) examined 256 caregivers and their coping strategies.
Caregivers who endorsed the use of problem-focused strategies were found to have lower
levels of depressive symptoms compared to those that coped using a wishful thinking
strategy (Piercy et al., 2012). A meta-analysis by Li et al. (2012) focused on studies
examining whether specific coping strategies influenced psychological morbidity of
informal dementia caregivers. The authors examined three different types of coping that
involved solution-focused (problem-solving) coping, emotional support or acceptancebased coping, and dysfunctional coping (e.g., denial, avoidance, emotional discharge,
etc.). The studies used a number of coping measures with the majority of studies using
the WOC (Folkman & Lazarus, 1985), WCCL-R (Vitaliano et al., 1985) or Ways of
Coping Questionnaire (WCQ; Folkman & Lazarus, 1988). Across 35 different studies, Li
et al. determined that dysfunctional coping was correlated with higher levels of anxiety
and depression in caregivers. This effect was found for both anxiety and depression
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cross-sectionally, and for depression longitudinally at 6 and 12 months later. In contrast,
the use of emotional support or acceptance-based coping strategies resulted in less
anxiety and depression in cross-sectional studies and in one longitudinal study.
Interestingly, problem-solving coping was not correlated significantly with psychological
morbidity. Li et al. (2012) concluded that acceptance-based strategies should be
promoted in intervention studies with dementia caregivers. Problem-focused strategies
were noted to potentially be beneficial with other outcomes beyond psychological
morbidity (e.g., caregiver health, providing supportive environment for care recipient,
etc.), but this was not assessed in the study (Li et al., 2012). The authors further
speculated that it was likely that caregivers used a range of coping strategies such that
problem-focused strategies were used in conjunction with the other two types of
strategies discussed in the review. It was also suggested that the use of problem-focused
strategies may not predict caregiver psychological morbidity cross-sectionally because of
the progressive nature of dementia symptoms and an inability to develop a true solution
to the decline in function of the person with dementia (Li et al., 2012). Li et al. noted that
the one study within the meta-analysis that examined problem-focused strategies
longitudinally (Cooper et al., 2008) showed that caregivers using this type of coping
tended to be more anxious at 1-year follow-up compared to those who used emotionfocused strategies. Cooper et al. speculated that anxious caregivers may be more likely to
seek out problem-solving information to utilize, but do not also employ emotion-focused
strategies that would reduce anxiety. The authors also noted the problem-focused
strategies are not as effective during later stages of dementia progression and likely
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frustrating for caregivers (Cooper et al., 2008).
Dementia caregiving has also been linked to adverse health outcomes (e.g., Haley,
Levine, Brown, Berry, & Hughes, 1987; Vitaliano et al., 2003). A longitudinal study of
122 dementia caregivers investigated the impact of stress on caregiver mental and
physical health at baseline and 1-year follow-up (Goode et al., 1998). The results
indicated that the use of initial approach coping (i.e., logical analysis, positive
reappraisal, seek guidance and support, and problem-solving action) moderated the
effects of stress on caregiver physical health and was a protective factor (i.e., negative
association to changes in health; Goode et al., 1998). A more recent longitudinal,
population-based study (i.e., Cache County DPS) also found associations between
caregiver coping strategies and number of physical health conditions (e.g., cardiovascular
problems, gastrointestinal problems, respiratory problems, etc.) with different effects by
caregiver gender and age (Snyder et al., 2015). Specifically, male caregivers with greater
use of the blames others strategy reported a higher number of health conditions whereas
female caregivers using this strategy reported a lower number of health conditions. The
use of wishful thinking among younger caregivers was associated with fewer reported
health conditions, but greater number of health conditions among older caregivers
(Snyder et al., 2015).
Role of Caregiver Coping Strategies and Care Environment on
Care Recipient Outcomes
Given the association between caregiver coping strategies and psychological and
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physical health, it is possible that adaptive or maladaptive coping may affect the quality
of care provided to the person with dementia. A randomized controlled trial by Gitlin et
al. (2001) focused on eliminating stressors within the physical environment (e.g.,
eliminating objects in a room to reduce confusion or agitation for person with dementia)
of the homes of caregivers and their care recipients with dementia. In the study involving
202 caregiver dyads, the intervention focused on helping caregivers living with a family
member with AD or related disorder who were dependent on the caregiver for at least
two ADLs and one or more instrumental ADLs (IADLs) or dementia-related behavior. In
comparison to controls given educational materials on environmental safety tips,
caregivers in the intervention group received training on problem-solving strategies to
eliminate environmental stressors for the care recipient every other week for 3 months.
The intervention group reported improvement on ADL self-efficacy and a slowing of the
progression of IADL dependency compared to the control group (Gitlin et al., 2001). The
authors posited that the problem-solving coping strategies employed were beneficial for
both the stress of the caregiver and disease progression of the person with dementia.
Additionally, a recent study from the DPS (Tschanz et al., 2013) investigated whether
caregiver coping strategies affected the progression of dementia. The authors found that
problem-focused coping and counts blessings were associated with slower cognitive
decline measured by the MMSE while problem-focused, seeking social support, and
wishful thinking were associated with slower functional decline as measured by the
CDR-sb (Tschanz et al., 2013). When these caregiver strategies were analyzed together,
only problem-focused coping was associated with slower cognitive and functional
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decline. The authors noted significant intercorrelations between coping scales, in
particular between problem-focused coping and seeking social support (r = 0.58, p <
0.001) and counts blessings (r = 0.51, p < 0.001) as well as avoidance coping with
wishful thinking (r = 0.69, p < 0.001), blames self (r = 0.63, p < 0.001) and blaming
others (r = 0.53, p < 0.001). Again, this result is consistent with other studies that have
found similar correlations between coping strategies.
Coping strategies may theoretically have an effect on the caregiver’s ability to
manage burden and feelings of resentment toward their role as caretaker (e.g., MacNeil et
al., 2010). As discussed previously, research on caregiver psychological morbidity has
emphasized that depressed caregivers are at risk of providing lower quality of care and
possible mistreatment of the care recipient (e.g., Beach et al., 2005; Dooley, Shaffer,
Lance, & Williamson, 2007; MacNeil et al., 2010). Interviews conducted during a
longitudinal study with over 400 informal caregivers of community-dwelling elderly
persons found that depression and resentment directly influenced potentially harmful
behaviors (PHB) directed at the care recipient (e.g., caregiver yelling at care recipient,
caregiver hitting, slapping or rough-handling). Caregiver anger was also found to be a
mediator and a moderator for both depression and resentment such that caregivers
reporting high levels of anger and endorsing higher levels of depression or resentment,
were more likely to exhibit PHB (MacNeil et al., 2010). If caregiver coping strategies can
affect depression and feelings of anger, this may positively affect the care environment.
This area of research portrays the impact caregivers can have on persons with dementia
and the importance of their ability to cope with aspects inherent in the caregiver role.
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Summary and Purpose of the Study
A large body of literature has shown that a number of stressors are associated with
dementia caregiving and influence caregiver physical and mental health outcomes.
Researchers have focused on ways to attenuate the impact of these stressors. Caregiver
coping strategies have been found to influence caregiver outcomes, such as increased
depressive symptoms and anxiety (e.g., Cooper et al., 2008; Piercy et al., 2012). There is
less knowledge available on how dementia caregiver coping strategies influence the care
recipient and dementia outcomes, although there is some evidence that caregiver coping
strategies influence the cognitive and functional decline (Tschanz et al., 2013). A
caregiver’s ability to cope with stressors is also important within the care environment as
successful coping may be a protective factor for care recipients (e.g., Gitlin et al., 2001;
MacNeil et al., 2010); however, little is known about the effects of caregiver coping on
important dementia milestones such as institutionalization, severe dementia, or death. In
addition, while a number of coping measures have been utilized in the assessment of
coping, there has been some debate as the best way to assess these strategies as multiple
studies have cited difficulties with assessment because of intercorrelations between
categorical coping scales (e.g., Skinner et al., 2003; Tschanz et al., 2013).
The purpose of the present study was to examine whether dementia caregiver
coping strategies influenced important care recipient outcomes of severe dementia,
institutionalization and mortality. The current literature review emphasizes gaps within
the assessment of coping as a majority of measures have been created through
exploratory factor analysis with subsequent studies using similar analyses on their own
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data, creating a perceived lack of convergence in terms of assessment. One approach not
yet used in the area of dementia caregiving and coping is LCA. One form of LCA, Latent
Profile Analysis (LPA) produces homogenous subgroups of persons within a greater
population (Collins & Lanza, 2010). Applied here, LPA would allow for the
classification of persons into groups based on endorsement of the use of specific coping
strategies and help with potentially determining the influence of caregiver coping profiles
on person with dementia outcomes.
This study examined whether caregiver coping strategies affect care recipient
outcomes using an extant dataset of a longitudinal, population-based study of dementia
caregivers and care recipients. LPA was used to categorize caregivers according to their
use of coping strategies and secondarily, to examine whether these caregiver coping
groups (profiles) predicted time to clinical milestones of severe dementia,
institutionalization and death of the care recipient. The current literature on dementia
caregiving indicates that caregivers have a distinct influence on the care environment,
and in turn, the care recipient (e.g., promoting cognitive and physical stimulation or
increasing risk of potentially harmful behaviors). Since caregiving has been shown to be
an arduous and strenuous process on informal caregivers, it is possible that caregiver
coping strategies play a significant role in the ability of caregivers to provide adequate
care for care recipients. The research questions addressed in this study were:
1. What classes of caregiver profiles will emerge from their use of coping
strategies as assessed by the WCCL-R? According to previous studies using this measure,
eight coping factors were identified in the WCCL-R: problem-focused, seeks social
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support, blames self, blames others, avoidance, wishful thinking, religious and counts
blessings. Given the moderately high correlations of a number of the subscales (Tschanz
et al., 2013), it was expected that LPA would produce a smaller number of caregiver
coping classes (i.e., less than 8) that include dimensions of: Problem-focused coping
(action-oriented approach); emotion-focused coping (avoidance and blaming) and
acceptance/growth based (aspects of counts blessings).
2. What type of caregiver variables/characteristics (age, gender, kin-relationship,
education, use of social support) were associated with specific caregiver latent coping
classes? There is some evidence that older persons utilize different strategies compared
to those that are younger, so it is hypothesized that younger age will be associated with
more action-oriented coping classes (e.g., problem-focused or seeking support; Folkman
et al., 1987). Given the inconsistent studies on gender and coping, it was not clear
whether there would be gender differences in latent coping classes, although prior work
suggested that males may rely more on problem-focused strategies.
3. How do latent caregiver coping profiles affect risk of clinical milestones of
severe dementia, institutionalization and mortality in the care recipient? Based on the
results of Snyder et al. (2015 and Tschanz et al. (2013) that showed dementia caregiver
coping strategies influenced both caregiver and care-recipient outcomes, it was
hypothesized that caregiving coping strategies, specifically problem-focused or
acceptance-based strategies, will increase the time to reach these clinical milestones in
dementia.
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CHAPTER III
METHODS
Participants
Data accumulated during the 12-year longitudinal Cache County Study on
Memory in Aging (CCSMA; Breitner et al., 1999) and the 10-year Cache County
Dementia Progression Study (DPS) were analyzed. These extant data sets consist of
information gathered from over 5,000 individuals aged 65 years and older in Cache
County, Utah, followed longitudinally from 1995 – 2013. The methods below describe
the procedures of the CCSMA and DPS.
CCSMA Dementia Ascertainment
As reported in Breitner et al. (1999), all residents of Cache County, Utah (65
years or older) were contacted and approximately 90% participated in the initial wave of
the CCSMA (5,092 of 5,657 eligible residents). Participants were assessed for dementia
across four waves using an assessment protocol including a modified 100-point Modified
Mini-Mental State Exam (3MS; Tschanz et al., 2002) and proxy interview by using the
Informant Report of Cognitive Decline in the Elderly (IQCODE; Jorm & Jacomb, 1989).
Scores below the 25th percentile on the 3MS and met the cutoff for possible dementia on
the IQCODE were further investigated through an additional semistructured interview
(The Dementia Questionnaire) that was scored independently by at least two clinicians
(i.e., [1] no impairment, [2] mild dysmnesia or mild difficulty, [3] moderate cognitive
difficulty probably not meeting dementia criteria, [4] questionable dementia, or [5]
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probable dementia). Those who scored a 4 or 5 on the DQ or who were members of a
randomly selected designated subset of the sample underwent a clinical assessment (i.e.,
narrative history of cognitive symptoms and medical history, neurological examination,
and one-hour neuropsychological battery). These clinical assessments were reviewed by a
neuropsychologist, geriatric psychiatrist, and the nurse and technician involved in the
assessments. Diagnoses of Dementia were made with the accumulated information based
on DSM-III-R criteria (American Psychiatric Association [APA], 1987) with follow-up
neuroimaging and laboratory tests for those participants with suspected dementia or its
prodrome. Final diagnoses were then completed through consensus of a multidisciplinary
panel of experts in neurology, geropsychiatry, and neuropsychology, based on standard
diagnostic criteria for dementing illnesses. For example, AD followed criteria
recommended by the National Institute of Neurological and Communicative Disorders
and Stroke and the Alzheimer's Disease and Related Disorders Association (NINCDSADRDA) for AD and vascular dementia, the National Institute of Neurological Disorders
and Stroke and Association—Internationale pour la Recherché et l'Enseignement en
Neurosciences (NINCDS-AIREN; Breitner et al., 1999).
Dementia Progression Study
Incident cases of dementia (i.e., 575 new-onset participants) identified during the
four waves of CCSMA were asked to participate in the Dementia Progression Study
(DPS). Beginning in 2002, DPS was a longitudinal study intent on collecting data on
factors that may be associated with dementia progression (Tschanz et al., 2011). The
study consisted of semiannual home visits involving a trained nurse and
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neuropsychological technician who interviewed and assessed persons with dementia and
their caregivers. Visits involved a health and neuropsychological assessment battery (e.g.,
cognitive tests including the MMSE, physical health, mental health, ADLs, IADLs) with
persons diagnosed with dementia and a semistructured interview with caregivers with
questions regarding care recipient health status, psychiatric symptoms, and cognitive and
functional abilities. A CDR score was assigned for each DPS visit by a trained nurse that
attended the visit, and incorporating caregiver report and neuropsychological test
performance. Caregivers also reported on and completed questionnaires involving their
own status (e.g., kin relationship, frequency of contact, demographics, physical and
mental health status, coping strategies and use of available services). All procedures were
approved by the Institutional Review Boards (IRB) at Utah State University and John
Hopkins University.
Measures
Caregiver Coping Strategies
The Ways of Coping Checklist-Revised (WCCL-R) was administered in the DPS
annually, on odd numbered visits (Appendix A). It was used to assess caregiver coping
strategies based on Folkman and Lazarus’ transactional model of stress (Vitaliano et al.,
1985). Vitaliano et al. revised the original WCCL (Aldwin, Folkman, Shaefer, Coyne, &
Lazarus, 1980; Folkman & Lazarus, 1980) by comparing the original analyses (Aldwin et
al., 1980) to 570 new participants (i.e., medical students, spouses of persons with “senile
dementia of the Alzheimer’s type,” and outpatients at a community mental health center)
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and examining the reproducibility of Aldwin et al.’s findings. Vitaliano et al. reported
slight differences in coping scales derived from the sample and an improved internal
consistency with a mean alpha value of .82 (compared to .81 in the original scales).
Vitaliano further revised the measure to include eight categorical strategies including
problem-focused, seeks social support, avoidance, blames self, blames others, counts
blessings, religious coping, and wishful thinking (i.e., revision included the addition of
blames others, counts blessings, and religious coping scales). The current WCCL-R
includes 57 specific items that participants are asked to rate how often they used the
particular strategy on a four-point scale from 0 (Never) to 3 (Regularly) with regard to a
named current stressor. Items marked as “not applicable” (NA), were treated as “Never.”
Coping items included strategies such as “Kept feelings to myself,” “Blamed myself,”
and “Counted my blessings.” In DPS, dementia caregivers were prompted to think about
a current problematic issue and respond to items on the questionnaire with regards to this
issue. See Appendix B for the WCCL-R. The WCCL-R was scored by taking the sum of
the item scores for each of the eight scales and calculating the average rating within each
scale. Missing items were addressed through mean imputation following the procedure of
Tschanz et al. (2013). Specifically, mean values of the completed items for each scale
were imputed for the missing items up to 10% of the items. If more than 10% of the items
were missing, these subscales were excluded from the analyses. Tschanz et al. reported
that less than 3% of the item scores were imputed across all caregivers, items, and visits.
The resulting scale scores were treated as continuous indicators in the latent class
modeling.
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Caregiver Demographics
Caregiver demographic information was collected at the first visit and included
gender, age, kin-relationship, and level of education obtained. Caregivers were also asked
to report on their use of support resources available (e.g., adult daycare usage by hours of
day, week, month, or year) at each visit and the people they can count on for support (i.e.,
providing the number of people that support them and the caregiver’s rating of
satisfaction with support) on each odd visit.
Care Recipient Outcomes
Severe Dementia
Severe dementia was defined as an MMSE score of less or equal to 10 and a CDR
rating score greater than or equal to 3 (severe), following the methods of previous work
in this population (Rabins et al., 2013). If a participant only met one of the two criteria,
then inclusion for severe dementia required a CDR score of at least 2 (moderate) or an
MMSE score of less than 16 (Rabins et al., 2013). A brief description of the individual
measures making up the definition of severe dementia is provided below.
The CDR is a measure developed to assess dementia severity based on observer
rating across six functional domains (i.e., memory, orientation, judgment and problem
solving, community affairs, home and hobbies, and personal care). Each domain is rated
on a 5-point scale (0 = none, 0.5 = questionable, 1 = mild, 2 = moderate, and 3 = severe)
with a calculated global score weighted more heavily for the memory domain. The CDR
has been found to have good overall agreement between raters (83%; Morris et al., 1997)
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and has been validated for sensitivity (0.74) and specificity (0.81) as a measure of
dementia severity (O’Bryant et al., 2008).
The second measure to determine severe dementia was the MMSE (Appendix B),
which consists of 11 questions (scores range 0-30) across five cognitive domains (i.e.,
orientation, registration, attention, recall, and language; Folstein, Folstein, McHugh,
1975). Correct responses are summed to obtain a total score with lower scores associated
with greater cognitive impairment. An adjusted score was calculated when missed items
were due to sensory or motor impairment (e.g., motor weakness, tremor, hearing loss,
vision impairment; Tschanz et al., 2013). The recommended cutoff for severe dementia is
a total score less or equal to 10 (American Geriatric Society, n.d.). Folstein et al. (1975)
found test-retest reliability of the MMSE to be r = .83-.99.
Institutionalization
Residential status was assessed at each visit through caregiver interview with
types of residence including home, residential facility, assisted living facility,
intermediate care, skilled care, hospital, and other. For purposes of the analysis,
institutionalization was designated as beginning when care recipients were placed into an
assisted living facility (locked units only) or nursing home (see Appendix C for
residential status form).
Mortality
Deaths of care recipients were monitored through contacts with caregivers and
daily review of obituaries in the local newspaper. Occurrence of death and dates of death
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were entered in the tracking dataset.
Study Design
Data collection included gathering information from both persons with dementia
and their caregivers. Due to the nature of the longitudinal study and disease progression,
it was not always possible to obtain information directly from the person with dementia.
Furthermore, persons with dementia may have had more than one caregiver who
provided information of the course of the study. Thus, the DPS identified a key caregiver
for each subject who was the person that provided the most information over the course
of the study. In cases where more than one caregiver provided an equal amount of
information, the caregiver that served first was chosen as the key caregiver. This study
only utilized caregiver information that was provided by the identified key caregiver and
was limited to key caregivers that served at the first DPS visit. Key caregivers that
completed, or partially completed, the WCCL-R and completed caregiver demographic
characteristics were used in the analyses.
Analyses
Data Exploration
Descriptive statistics were performed on all independent and dependent variables.
Missing scores of any variables was examined to determine whether particular caregiver
or care recipient characteristics were associated with missing data. Caregiver and care
recipient demographic data were examined as well as any associations between outcomes
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that indicate confounding variables that may have required additional analysis.
Descriptive statistics for each of the indicator variables involved in the latent class
analyses were analyzed and probability plots were viewed for conceptualization of class
membership. Descriptive statistics for each of the predictors associated with survival time
were examined through Kaplan-Meier (K-M) plots.
Statistical Analyses
Study analyses and results are organized by the corresponding research question.
Exploratory statistical analyses and survival analyses were conducted using IBM
Statistical Package for the Social Sciences (SPSS) Version 21 and LCA was conducted
with Mplus statistical modeling program version 7 (Muthén & Muthén, 1998-2012).
Research question 1: Latent class analysis. In order to examine whether
dementia caregivers could be assigned to latent classes according to their endorsement of
coping strategies, a latent class analysis (LCA) was used to classify caregivers according
to their endorsement of items on the WCCL-R. LCA is a type of analysis that focuses on
categorical latent variables (Collins & Lanza, 2010) and can be used in several ways to
test whether a latent variable accounts for associations among manifest (i.e., observable)
items; this allows for measurement error to be accounted for by the latent variable and
solve for potential bias (i.e., overestimating or underestimating coefficients between
observed variables). While there is also error at the latent level, it is considered to
represent “true error” and indicates the variance that cannot be predicted by the
independent variables. Thus, class membership of subgroups within a larger population
can be ascertained. LCA can be used as a data reduction technique in similar fashion to
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factor analysis, but instead of classifying observed variables to extracted factors, LCA
focuses on classifying individuals into homogenous and independent subgroups (Collins
& Lanza, 2010).
An LCA for this study allowed for the investigation of caregiver responses on the
Ways of Coping Checklist-Revised (Vitaliano et al., 1985). Theoretically, the WCCL-R
is made up of 57 observed responses (i.e., item level coping strategies) that represent 8
latent categorical coping constructs (i.e., problem-focused, seeks social support,
avoidance, blames self, blames others, counts blessings, religious coping, and wishful
thinking) with multiple items representing a latent construct. It is recommended to have a
minimum of two items per latent variable, which is true of the WCCL-R, with more items
per latent variable increasing the chances of an (over)identified model (i.e., more
information available than free parameters resulting in greater degrees of freedom and
ability to test assumptions of the model). In order to increase the likelihood of obtaining
an identifiable model, the average score of the items representing each of the 8 coping
strategies was used to obtain 8 continuous indicator variables. Consequently, this study
was interested in identifying whether caregiver profiles could be defined categorically to
obtain qualitative differences between groups in a person-oriented approach. Personoriented approaches emphasize the individual(s) as a whole and studying the
individual(s) on the basis of individual pattern characteristics rather than a variableoriented approach (such as traditional factor analysis) which emphasizes relationships
between variables (Bergman & Magnusson, 1997). Since the indicator variables were
continuous, the LCA used in these analyses is considered a LPA. In LPA, we can imagine
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then that caregivers may fall into different groups based upon the 8 different strategies
used. Caregiver responses on the questionnaire were evaluated for latent strategies of
coping and how caregivers can be grouped into latent classes based on the strategies
endorsed (i.e., degree of use of strategies such as “problem-focused”). LPA then allowed
for testing of the appropriate number of classes or caregiver “profiles.” It was tested
whether caregivers could be grouped into distinct types based on utilization of coping
strategies (e.g., 3 classes consisting of problem-focused, emotion-focused, and
acceptance-meaningful coping). LPA provides conditional response probabilities (ρj, r | c)
and class probabilities (γc) to tell how likely caregivers are to respond to a particular
coping scale and the size of each class. The probabilities among individual caregivers
within a class were grouped into larger average class probabilities to determine the
probability of class assignment and the reliability of these assignments (i.e., class
probabilities are recommended to be greater than 0.75 to have classes that are welldefined and not due to chance). Classes were then considered exhaustive and mutually
exclusive such that each individual was considered to be represented in only one
particular class, or in the case of this study, one particular class (profile) of caregiver
based on coping styles (Collins & Lanza, 2010).
Model selection for LPA is generally based on theoretical interpretation,
parsimony, entropy-based criterion, and relative model fit (Collins & Lanza, 2010). LPA
model fit often relies on information criteria to compare the balance of model fit and
model simplicity (i.e., parsimony) when choosing between identified models. While there
are multiple indices that have been used to determine model fit, the Bayesian information
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criteria (BIC; Schwartz, 1978) is a well-known tool based on the maximum likelihood
estimates of the model parameters for selecting the parsimonious and well-fitted model
(i.e., lower values are an indication of superior model fit). Selecting the number of classes
involves estimating models with incremental numbers of latent classes and choosing the
model that provides the best fit according to the previously stated criteria. For the
purpose of these analyses, the BIC was used as the strongest indicator of model fit,
followed by interpretability and parsimony of the class models.
Research question 2: Multinomial logistic regression. The second research
question focused on determining the caregiver characteristics associated with particular
classes. For this question, multinomial logistic regression was used to examine whether
specific caregiver characteristics were associated with specific LPA classes. For example,
as a result of the LPA, participants had a probability associated with membership in the
latent classes (profiles). Thus, each caregiver was grouped into a mutually exclusive class
of coping style. Since the outcome variable in this case was nominal, multinomial logistic
regression was preferred over a linear regression model as the conditional mean of the
regression equation must be bounded between 0 and 1 when using this type of dependent
variable (Hosmer & Lemeshow, 2000). Characteristics of caregiver demographics
predictive of class membership were examined including caregiver age, kin relationship,
gender, and education. The type of problem reported by caregivers (e.g., “dementia
caregiving,” “house payments,” etc.) was also examined to see if this variable predicted
latent class membership.
Research question 3: Association between caregiver (latent) coping classes
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and dementia outcomes. To examine the association between caregiver coping classes
and time to the outcome variables of severe dementia, institutionalization, and mortality,
survival analysis, or time-to-event analysis, was used. Survival analysis assesses the rate
of occurrence of specific events as a function of time. Descriptive statistics were obtained
using separate K-M plots (Singer & Willet, 2003) of time to each event (i.e., severe
dementia, institutionalization, or death) or loss to follow-up (censoring) for each
caregiver coping class. The K-M method recalculates the survival function for each event
occurrence while automatically accounting for censored subjects (i.e., product-limited).
Thus, censored cases are used only in computations prior to the time of being censored.
For example, if a subject is censored in this study’s analyses of their survival data, the
subject’s time will be used in calculating survival probabilities prior to their censoring
time and be excluded for calculations beyond their time of censoring (Grimm & Yarnold,
2000). Cox regression (proportional hazards regression) allows for the testing of a
variable while controlling for covariates (Grimm & Yarnold, 2000). Covariates tested
included care-recipient factors such as age of dementia onset, time from dementia onset
to baseline, and education. Cox regression estimates the “hazard,” or risk for an event
occurrence, which was used as the dependent variable with model coefficients estimated
to obtain the relationship between the predictor variable (i.e., coping class) and the rate of
an event occurrence (Grimm & Yarnold, 2000).
For these analyses, the beginning of the time to each event was defined as the first
visit conducted through the DPS (with caregiver data). The outcome states were
identified for each of the three outcomes to meet criteria for the analyses such that they
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were both exclusive and exhaustive. The severe dementia outcomes were defined as
whether the person with dementia met criteria for severe dementia on the MMSE and the
CDR or not. The institutionalization outcome was defined as being institutionalized
(placement in nursing home or locked-assisted living unit) or not institutionalized.
Mortality was defined as whether death of the participant occurred over the course of the
DPS study. Survival time to each event was calculated from the date of first DPS visit to
the date of the visit at which severe dementia was reached or for the other two outcomes,
the date of institutionalization or death. Time to censoring was calculated from the date
of first DPS visit to the last DPS visit. Survival time was represented in years.
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CHAPTER IV
RESULTS
Sample Characteristics
There were 328 dyads obtained from the 575 dementia subjects identified from
Cache County Study Waves 2 through 4 participating in the DPS. These dyads included
data provided by both care recipients and their caregivers. Four cases were excluded due
to not having an identified key caregiver that had served during the study. An additional
18 dyads were removed because the caregivers did not complete any of the items on the
WCCL-R. Last, 40 dyads were removed due to ≥ 10% missing items of individual
subscales of the WCCL-R, resulting in a missing mean score for the subscale. Overall,
there were 266 dyads meeting criteria for the study analyses. Figure D1 (Appendix D)
shows visually the steps to arriving at 266 dyads as explained above. Table 1 shows a
comparison of the caregiver dyads included in the analyses versus those that were
excluded. Only care recipient education was found to be significantly different between
those dyads who were included vs excluded in the analyses (t =-2.03, p = .048, Cohen’s d
= .364) among the caregiver, care recipient, and dementia outcome variables.
Caregivers included in the analysis differed in their completion of the items for
each of the eight coping scales. For example, caregivers providing complete scores for
problem-focused and blames-self coping styles (n = 216) was fewer than the number of
caregivers providing complete scores for Wishful Thinking (n = 227). Table 2 shows an
overview of key caregivers’ use of coping strategies as reported at DPS visit 1.
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Table 1
Comparison of Caregivers Included in Analyses Versus Caregivers Missing Complete
Coping Data
Included in analyses
─────────────────
Variables

n

%

n

266

86.9

40

13.1

Gender (female)

203

76.3

29

Ethnicity (Caucasian)

263

98.9

39

N

M

SD

Missing
──────────────────
M

SD

%

χ2 or
t

p

72.5

.276

.599

97.5

1.241

.538

ES
(Cohen’s
d)

Caregiver

Education

14.22

2.40

14.55

2.55

-.815

.416

Age

67.42

14.26

68.24

13.38

-.334

.739

Kin relation (child)

129

48.5

19

47.5

.065

.524

Coresident

131

49.2

21

52.5

.041

.839

56.4

22

Care recipient
Gender (female)

150

Education
Age
Ethnicity (Caucasian)

13.21

2.88

86.16

5.54

263

Age of onset
Dementia duration

98.9

55.0
14.35

3.36

85.19

6.86

39

97.5

.027

.869

-2.03

.048

.990

.323

1.241

.538

82.56

5.75

81.95

7.41

.602

.547

3.60

1.91

3.25

1.51

1.107

.269

1.88

1.95

1.91

2.11

.364

Dementia outcomes
Severe dementia

72

Time to severe dementia
Institutionalization

59

Time to institution
Mortality
Time to mortality

27.1

1.50

22.18

7

84.9

32

2.68

226
2.86

11

2.04

27.5
17.5
2.2

2.28
80.0

2.95

2.40

.003

.954

-.07

.944

1.827

.401

-1.50

.135

.794

.373

-.276

.783

Research Question 1: Latent Profile Analysis Exploratory Analyses
Caregivers that completed, or partially completed, the WCCL-R were included in
the analyses. In Mplus, full-information maximum likelihood (FIML) is the default for
analyzing missing data. FIML is a model-based procedure that analyzes complete and
partially completed data together with model estimates adjusted on the basis of the
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Table 2
Coping Strategy Use at the DPS Visit 1
Coping strategies

n

M

SD

Problem focused

216

1.77

0.65

Seeking social support

223

1.59

0.73

Blaming self

216

1.06

0.87

Wishful thinking

227

1.33

0.68

Avoidance

222

1.07

0.57

Blaming others

221

0.72

0.69

Counting blessings

223

2.19

0.59

Religiosity
218
1.71
0.71
Note: Coded: 0 = Never; 1 = Rarely; 2 = Sometimes; 3 = Regularly.

information provided (Collins & Lanza, 2010). FIML is able to adjust for partially
missing data for indicator variables; however, it is unable to handle covariate missingness
in latent class models. Individuals with missing data on any covariates are deleted from
the model (Collins & Lanza, 2010). Two hundred sixty-six caregiver dyads fit these
requirements and were included in the LPA.
Exploratory analyses were done to investigate associations among the eight
coping strategies and these can be seen in Table 3. As expected, several of the coping
strategies were correlated with each other indicating the possibility that these associations
may be summarized by a latent variable. Statistically significant relationships ranged
from low (rs =.143) to moderate (rs =.684) correlations. Problem-focused coping was
correlated with all seven of the other coping strategies (rs = .369-.511, p<.001).
Associations between coping strategies and outcome variables were also explored. A
significant association was found between wishful thinking and meeting criteria for
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Table 3
Latent Profile Analysis: Indicator Associations
Indicators

PF

SS

BS

WT

AV

BO

CB

RG

Problem focused
Correlation
1
p
n
216
Seeks social support
Correlation
.511*
1
p
< .001
n
212
223
Blames self
Correlation
.407*
.103
1
p
< .001 .134
n
207
214
216
Wishful thinking
Correlation
.312*
.194
.501*
1
p
< .001 .004* < .001
n
215
222
216
227
Avoidance
Correlation
.480* .236*
.620*
.684*
1
p
< .001 < .001 < .001 < .001
n
212
219
214
221
222
Blames others
Correlation
.547* .299*
.544*
.537* .604*
1
p
< .001 < .001 < .001 < .001 < .001
n
212
218
213
220
220
221
Counts blessings
Correlation
.452* .303* .164** .199* .221* .170**
1
p
< .001 < .001
.017
.003
.001
.012
n
213
219
212
221
219
217
223
Religiosity
Correlation
.369* .335*
.069
.046
.090
.143**
.403*
1
p
< .001 < .001
.321
.499
.192
.039
< .001
n
207
213
208
217
211
210
213
218
Note. PF: Problem-Focused; SS: Seeks Social Support; BS: Blames Self; WT: Wishful Thinking; AV:
Avoidance; BO: Blames Others; CB: Counts Blessings; RG: Religiosity.
* p < .01 (2-tailed).
** p < .05 (2-tailed).
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severe dementia; however, this was a weak association (rpb = .139, p <.05). An
association was also found between religiosity and institutionalization (rpb = -.134, p
=.049) and this was also a weak correlation. None of the other coping strategies were
significantly related to the dementia outcomes (i.e., severe dementia, institutionalization,
and mortality). These associations can be seen in Table 4.
Indicator variables were examined for significant relationships with caregiver
variables that were identified as potential covariates in the analyses. Variables considered
for analyses included caregiver age, caregiver gender, caregiver education, kin
relationship to care recipient, and coresidency with care recipient. Since a previous DPS
study indicated a strong correlation between kin relationship and coresidency (Phi = .760,
p < .001; Snyder, 2015), coresidency was excluded from the analyses; however,
Table 4
Associations Between Indicators and Dementia Outcomes
Dementia outcomes

PF

SS

BS

WT

AV

BO

CB

RG

Severe dementia
Correlation
.004
-.082
.038 .139* .041
-.023
.019
-.015
p
.951
.223
.575
.037
.546
.737
.777
.822
n
216
223
216
227
222
221
223
218
Institutionalization or locked units
Correlation
-.101 -.030 -.006 -.024 -.007 -.043 -.096 -.134
p
.139
.659
.926
.719
.917
.521
.152
.049
n
216
223
216
227
222
221
223
218
Mortality
Correlation
.101
.066
.048
-.056 -.038
.002
.068
.040
p
.137
.325
.487
.403
.569
.981
.310
.557
n
216
223
216
227
222
221
223
218
Note. PF: Problem-Focused; SS: Seeks Social Support; BS: Blames Self; WT: Wishful Thinking; AV:
Avoidance; BO: Blames Others; CB: Counts Blessings; RG: Religiosity.
*p < .05 (2-tailed)
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were a part of the exploratory analyses. Associations between caregiver variables can be
found in Tables 5 and 6. The relationship between caregiver gender and caregiver
education was statistically significant when education was examined in years (rpb = -.148,
p = .016) and education with caregiver coresidency (rpb = -.198, p <.001); however, both
were small associations. Caregiver coresidency was also correlated with age (rpb = .599, p
<.001) as older caregivers tended to coreside with care recipients. Furthermore, caregiver
kin relationship and coresidency was associated as spouses tended to coreside with care
recipients (Cramer’s V = .764, p < .001).
Caregiver education was examined in categorical groupings due to small n and
was no longer correlated with caregiver gender. Education was categorized into three
Table 5
Caregiver Variable Associations
Variables

Caregiver age

Caregiver gender

Caregiver age
Correlation
1
p
n
251
Caregiver gender
Correlation
-.69
p
.295
n
235
Caregiver education
Correlation
.051
p
.441
n
233
Coresidency
Correlation
.599
p
<.001*
n
245
Note. Caregiver education analyzed in years.
*p < .05 (2-tailed).

Caregiver education

Coresidency

1

266
1
-.148
.016*
264

264
1

.027
.667
258

-.198
.001*
256

258
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Table 6
Caregiver Variable Associations: Kin Relationship

Caregiver variables

Kin relationship
─────────────────────────────
Spouse
Child
Other
Total

Cramer’s V

p

Caregiver gender
Male
28
33
2
63
Female
82
96
25
203
Total
110
129
27
266
.129
.111
Caregiver education
No degree
8
6
1
15
High school diploma
71
65
17
153
Bachelor’s or above
30
57
9
96
Total
109
128
27
264
.173
.095
Caregiver residency
Coreside
104
23
4
127
Nonreside
5
99
23
131
Total
109
122
27
258
.764
< .001
Note. Caregiver gender and caregiver education Cramer’s V = .083, p =.404; Coresidency and caregiver
gender Phi = .036, p = .559

groups with caregivers having not completed a high school degree (n = 15), caregivers
completing a high school degree, but without completing a college degree (n = 153), and
caregivers that completed a college degree or post-bachelor’s degree (n = 96). Kin
relationship was also categorized into three groups: spouse (n = 110), adult child (n =
129), and other (n = 27) due to small n across 24-types of relationships (e.g., sibling,
aunt, nephew, niece, grandchild, etc.). No other associations were found among caregiver
variables.
Analyses examining the association between caregiver coping strategies and
caregiver variables are shown in Table 7. Statistically significant correlations (ranging
between r = .146-.194, p = .003-.029) were found between caregiver gender and multiple
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Table 7
Associations Between Indicators and Caregiver Variables
Caregiver variables

PF

SS

BS

WT

AV

BO

CB

RG

Caregiver age
Correlation
-.042
.077
.056
-.035
.006
.039
-.018
.008
p
.565
.282
.438
.616
.938
.588
.804
.913
n
192
198
192
202
199
198
198
192
Caregiver gender
Correlation
.072
.036
.015
.194**
.116
.030
.146*
.193**
p
.294
.588
.825
.003
.083
.662
.029
.004
n
216
223
216
227
222
221
223
218
Caregiver education
Correlation
.154*
.164*
-.045
-.087
-.027
.024
.059
-.059
p
.024
.014
.513
.191
.696
.721
.380
.390
n
214
221
214
225
220
219
221
216
Caregiver relationship
Correlation
.347** .308** .187** .219** .252** .341**
.058
.129
p
< .001
< .001
.006
.001
< .001
< .001
.388
.058
n
216
223
216
227
222
221
223
223
Note. PF: Problem-Focused; SS: Seeks Social Support; BS: Blames Self; WT: Wishful Thinking; AV:
Avoidance; BO: Blames Others; CB: Counts Blessings; RG: Religiosity.
* p < .05 (2-tailed).
** p < .01 (2-tailed).

coping strategies including wishful thinking, counts blessings, and religiosity. Female
caregivers tended to endorse use of these strategies more so than males. Caregiver
relationship was also significant for all coping strategies except for counts blessings and
religiosity. For the strategies that were significant, spouses reported utilizing these
strategies less than adult child or other caregivers. Caregiver education was found to be
significantly associated with problem-focused and seeks social support such that those
with more years of education tended to endorse using these strategies.
Caregiver variable means were compared across coping strategies and are shown
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in Tables 8-10. One-way ANOVAs indicated statistically significant differences for kin
relationship across several coping strategies including problem-focused, seeks social
support, blames self, wishful thinking, avoidance, and blames others.
Tukey and Games-Howell (i.e., Levene’s tests of homogeneity of variances were
significant for problem-focused and blames others coping strategies) post-hoc tests were
completed to examine significant means differences. Compared with adult child
caregivers, spouse caregivers were less likely to endorse using problem-focused (mean
difference = -.482, p < .001), seeking social support (mean difference = -.485, p < .001),
wishful thinking (mean difference = -.374, p < .001), avoidance (mean difference = -.356,
p < .001), and blames others (mean difference = -.505, p < .001). spouses were also lower
on problem-focused (mean difference = -.403, p = .013), seeks social support (mean
difference = -.416, p = .03) and blames others (mean difference = -.452, p =.008) when
compared to the other category.
One-way ANOVAs were completed for caregiver education (i.e., no high school
degree, high school degree and some college, and a bachelor’s degree or higher
completed) across coping strategies. In contrast to caregiver kin relationship, only group
means for seeks social support were found to be significantly different (Table 10). Posthoc tests indicated that caregivers with a bachelor’s degree or above tended to endorse
seeking social support more than caregivers with a high school degree (mean difference =
.250, p < .039). Caregiver gender means across indicators were found to be significant
(significant t-test results are shown in Table 11). Overall, male caregivers used wishful
thinking, counts blessings, and religiosity less than female caregivers.
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Table 8
Indicators and Caregiver Variables Means and Standard Deviations

Indicators

Kin relationship
───────────────
Spouse
Child
Other

Education
───────────────
None
HS
BA+

Problem focused
Mean
1.494
1.976
1.90
1.447
1.734
SD
.696
.475
.771
.6842
.647
n
89
104
23
9
121
Seeks social support
Mean
1.323
1.808
1.739
1.463
1.495
SD
.732
.651
.775
.758
.731
n
95
105
23
9
127
Blames self
Mean
.873
1.153
1.333
1.185
1.090
SD
.805
.897
.893
.944
.894
n
89
104
23
9
122
Wishful thinking
Mean
1.135
1.510
1.321
1.611
1.331
SD
.609
.688
.673
.639
.706
n
96
108
23
9
131
Avoidance
Mean
.880
1.236
1.099
1.033
1.102
SD
.516
.561
.625
.536
.6145
n
92
107
23
9
127
Blames others
Mean
.4333
.938
.885
.904
.703
SD
.561
.711
.632
.935
.678
n
91
107
23
9
125
Counts blessings
Mean
2.144
2.242
2.158
2.041
2.164
SD
.617
.526
.747
.634
.609
n
94
106
23
9
127
Religiosity
Mean
1.641
1.747
1.803
1.667
1.728
SD
.663
.742
.739
.745
.688
n
92
104
22
9
125
Note. Scale: 0 = Never, 1 = Rarely, 2 = Sometimes, 3 = Regularly.

Gender
─────────
Male
Female

1.844
.645
84

1.634
.752
47

1.801
.614
169

1.745
.717
85

1.531
.727
48

1.612
.738
175

.979
.839
83

1.029
.894
46

1.065
.867
170

1.297
.631
85

1.073
.642
48

1.402
.669
179

1.044
.516
84

.947
.546
49

1.11
.577
173

.747
.682
85

.688
.682
48

.735
.690
173

2.24
.557
85

1.980
.757
49

2.252
.521
174

1.655
.729
82

1.362
.942
47

1.803
.599
171
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Table 9
ANOVAs Examining Caregiver Kin Relationship Means Across Indicators
Indicators

η2

SS

df

MS

F

p

Between

11.59

2

5.78

15.16

< .001

.128

Within

78.90

213

Total

90.50

215

12.26

2

6.129

12.53

< .001

.102

Within

107.65

220

.489

Total

119.91

222

5.76

2

3.89

.022

.035

Within

157.43

213

Total

163.19

215

7.13

2

8.33

< .001

.069

10.38

< .001

.087

15.865

< .001

.127

.722

.487

.007

.759

.470

.007

Problem focused
.370

Seeks social support
Between

Blames self
Between

2.88
.739

Wishful thinking
Between
Within

95.87

224

103.00

226

6.23

2

Within

66.20

219

Total

72.48

221

Between

13.20

2

Within

90.71

218

103.91

220

Total

3.56
.428

Avoidance
Between

3.14
.302

Blames others

Total

6.60
.416

Counts blessings
Between

.503

2

.252
.349

Within

76.74

220

Total

77.24

222

Religiosity
Between

.764

2

.382
.504

Within

108.31

215

Total

109.07

217
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Table 10
ANOVAs Examining Caregiver Education Means Across Indicators
df

MS

F

p

η2

3.34

2

1.67

3.16

.04

.028

Within

114.97

218

Total

118.31

220

Seeks social support

SS

Between

.527

Table 11
Significant t Tests Examining Caregiver Gender Means Across Indicators
Indicators

t

df

p

ES (d)

Wishful thinking

3.06

225

.003

.503

Counts blessings

2.89

221

.004

.417

a

Religiosity
3.05
56.60
.004
.810
a
Significant Levene’s Test for Equality of Variances. Equal variances not assumed.

Research Question 1: Latent Profile Analyses
In order to determine whether caregivers can be assigned to subgroups based on
their utilization of coping strategies, a Latent Profile Analysis was performed. LPAs were
completed for 2, 3, 4, 5, 6, and 7 classes to analyze potential models. Model fit indices
are shown in Table 12 and Figure 1. Reviewing the BIC estimates as being the most
robust measurement, classes 3 through 6 were considered. The BIC difference between
class 2 and 3 was relatively larger compared to the incremental changes from class 3 to
class 6. The model with seven classes was not considered as the BIC was greater for class
7 than it was for class 6, indicating that the additional class reduced model fit. Thus,
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Table 12
Fit Indices for Latent Profile Analysis
Classes

AIC

BIC

n-Adj. BIC

Entropy

1

4270.85

4328.19

4277.46

2

3832.36

3921.95

3842.68

0.845

3

3617.61

3739.45

3631.65

0.881

4

3563.07

3717.16

3580.82

0.892

5

3493.65

3679.99

3515.12

0.854

6

3430.57

3649.16

3455.76

0.871

7

3407.87

3658.72

3436.78

0.855

Note. N-Adj. BIC: n-adjusted BIC.

2

3

4

5

6

7

4200
AIC
4000

BIC
N-adj BIC

3800

3600

3400

3200

3000

Figure 1. Latent profile analysis model fit indices. This figure illustrates differences in
notable LPA model fit indices for models with two to seven classes. The fit increased
significantly from class two to three; however, less change in BIC was observed across
classes three through six. BIC increased at the seventh class indicating less fit.
Consequently, models considered included classes three through six. The four class
model was chosen based on BIC value, interpretability, and parsimony.
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models consisting of three to six classes were considered. When reviewing means plots
for each model, it was apparent that the model with four classes was the most
parsimonious and readily interpretable based on the coping literature. Furthermore, the
four-class model had the best entropy value (i.e., larger values indicative of less entropy),
indicating that this model had slightly better latent class separation and good class
assignment. Indicator means plots for models with three, four, five, and six classes were
viewed to aid in interpretation and are shown in Figures 1-4. For these figures, indicator
means are based on the 0-3 scale of the WCCL-R (y-axis).
Indicator mean estimates for the chosen four-class model can be seen in Table 13.
The four classes were labeled based on interpretation of these means. A “low coping”
class emerged based on low endorsement of coping strategies in comparison to the other
classes. A second class with larger mean scores on strategies including blames self,
wishful thinking, avoidance, and blames others was labeled as emotion-focused coping.

2.5
2
1.5
1
0.5
0

Class 1

Class 2

Class 3

Figure 2. Latent profile analysis three-class model. This figure illustrates indicator means
for a three-class LPA model.

60
2.5
2
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1
0.5
0

Class 1

Class 2

Class 3

Class 4

Figure 3. Latent profile analysis four-class model. This figure illustrates indicator means
for a four-class LPA model.

3
2.5
2
1.5
1
0.5
0

Class 1

Class 2

Class 3

Class 4

Class 5

Figure 4. Latent profile analysis five-class model. This figure illustrates indicator means
for a five-class LPA model.
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3
2.5
2
1.5
1
0.5
0

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Figure 5. Latent profile analysis six-class model. This figure illustrates indicator means
for a six-class LPA model.

An acceptance-based label was given to a class that had caregivers that, on average,
endorsed more utilization of counts blessings and religiosity, as well as problem-focused
and seeks social support. The fourth class was labeled “problem-focused or high coping”
based on the larger means across indicators compared to means of the other three classes.
Caregiver demographics for each latent class can be seen in Table 14.
Average latent class probabilities for most likely latent class membership were
viewed to investigate overall accuracy of individual class assignment and class
separation. As can be seen in Table 15, class probabilities were high with average
probabilities for most likely latent class membership all above 0.9. Final class counts
based on estimated posterior probabilities are shown in Table 16 and actual classification
of caregivers to groups can be found in Table 17. Overall, 48% (n = 128) of caregivers
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Table 13
Latent Profile Analysis: Indicator Means Estimates for Model with Four Classes
Latent classes

PF

SS

BS

WT

AV

BO

CB

RG

Estimate

.427

.629

.330

.408

.263

.027

1.040

.668

S.E.

.139

.187

.177

.122

.077

.015

.266

.251

p

.002

.001

.063

.001

.001

.073

<.001

.008

Estimate

1.487

1.101

2.259

2.391

2.022

1.310

1.819

1.139

S.E.

.208

.293

.179

.133

.098

.257

.120

.373

p

<.001

<.001

<.001

<.001

<.001

<.001

<.001

.002

Estimate

1.657

1.556

.579

1.093

.816

.326

2.201

1.783

S.E.

.069

.078

.066

.070

.045

.055

.056

.073

p

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

Estimate

2.241

1.927

1.683

1.725

1.459

1.305

2.439

1.954

S.E.

.036

.057

.101

.057

.065

.086

.048

.057

Low coping

Emotional

Acceptance

High coping

p
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
Note. Estimate: Estimated Indicator Sample Means; PF: Problem-Focused; SS: Seeks Social Support; BS:
Blames Self; WT: Wishful Thinking; AV: Avoidance; BO: Blames Others; CB: Counts Blessings; RG:
Religiosity.

Table 14
Caregiver Demographics by Latent Class

Caregiver variables

Low coping
(n = 20)
────────
n or M
%

Emotion-focused
(n = 12)
─────────
n or M
%

Acceptance-based
(n = 128)
──────────
n or M %

Problem-focused
(n = 106)
─────────
n or M %

Gender (female)
Education
Age
Kin relation (child)
Coresident

18
14.6
66.6
11
8

11
13.4
64.9
2
9

95
14.1
66.5
66
57

79
14.3
69.0
50
57

90.0
2.7
14.9
55.0
40.0

91.7
13.4
17.3
16.7
75.0

74.2
2.4
14.1
51.6
44.5

74.5
2.4
14.0
47.2
53.8
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Table 15
Latent Profile Analysis: Average Latent Class Probabilities for Most Likely Latent Class
Membership (Row) by Latent Class (Column)
Latent classes
Low coping
Emotion-focused
Acceptance-based
Problem-focused

Low coping

Emotion focused

Acceptance focused

.977

< .001

.023

< .001

< .001

.935

< .001

.064

.012.

.002

.944

.042

< .001

.012

.065

.924

Table 16
Latent Profile Analysis: Final Class Counts and Proportions for the
Latent Class Patterns Based on Estimated Posterior Probabilities
Latent classes

Counts

Proportions

Low coping

21.01

.079

Emotion focused

12.70

.048

Acceptance-based

128.20

.482

Problem-focused

104.09

.391

Table 17
Latent Profile Analysis: Classification of Individuals Based on
Their Most Likely Class Membership
Latent classes

Problem focused

Counts

Proportions

Low coping

20

.075

Emotion focused

12

.045

Acceptance-based

128

.480

Problem-focused

106

.399

64
were classified in the acceptance class, 39.9% (n = 106) were in the high coping or
problem-focused class, 7.5% (n = 20) were identified in the low coping class, and 4.5%
(n = 12) were assigned to the emotion-focused class.
Research Question 2: Multinomial Logistic Regression
The second research question sought to determine whether certain caregiver
characteristics are associated with the observed latent classes. In order to examine this
question, covariates were initially added, one by one, to the LPA four-class model. The
covariates examined included caregiver age, caregiver gender, caregiver kin-relationship,
and caregiver education. Adding covariates to the model significantly altered the 4-class
model. While the problem-focused and low coping classes remained relatively consistent,
the emotion-focused class and acceptance-focused classes were altered into a more
ordered appearance. The change in the models made interpretation and parsimony
difficult to ascertain, as some of the covariate models had better fit indices for a threeclass model while others indicated a better six-class fit. Means plots for each of the
covariate models can be seen in Figures 6 through 9. These differences may have been
due to changes in the number of observations in the analysis due to missingness among
the covariates (i.e., subjects missing covariate data are dropped using FIML approach).
Interestingly, when adding caregiver education to the model, the third class was
comprised of only child caregivers. This perfect -1 relationship was warned as a possible
indication of improper model fit. In this case, it is likely that the small n at least partially
attributes to this finding and inadequate fit of the model. Furthermore, differences may
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Figure 6. Latent profile analysis four-class model with education. This figure illustrates
means for a conditioned four-class model with caregiver education as a covariate.
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Figure 7. Latent profile analysis four-class model with gender. This figure illustrates
means for a conditioned four-class model with caregiver gender as a covariate.
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Figure 8. Latent profile analysis four-class model with kin relationship. This figure
illustrates means for a conditioned four-class model with caregiver kin relationship as a
covariate.
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Class 1
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Figure 9. Latent profile analysis four-class model with age. This figure illustrates means
for a conditioned four-class model with caregiver age as a covariate.
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have been indicative of direct effects of the covariates among the indicators. Because the
class assignment indices of the unconditional four-class model indicated good class
assignment (including entropy ≥ 0.8; Clark & Muthén, 2009), as well as the need for
parsimony and interpretation, the decision was made to use this model for further
analyses.
The unconditional four-class model was examined for caregiver characteristics
using multiple-step multinomial logistic regression (MLR). The latent classes were used
as the categorical outcome variable with independent variables of caregiver gender,
caregiver education, and caregiver kin relationship. Caregiver age was considered for the
analyses, however, 33 caregivers were missing data for this variable (n = 233). Only
caregiver variables that maintained the number of participants in the four-class latent
model were used in the MLR analysis.
Each of the caregiver characteristics was analyzed separately in bivariate
analyses. Overall goodness-of-fit measures (i.e., -2 Log likelihood or deviance) for each
of the variable models can be viewed in Table 18. None of the caregiver covariates were
found to have a significant association with the latent classes as the MLR with caregiver
gender was the closest at p = .178. Parameter estimates for each of the covariates in the
MLR models, including model coefficients and odds ratios, are presented in Table 19.
The primary problem that was identified by caregivers was examined to see
whether the type of problem endorsed (e.g., caregiving) was associated with latent class
membership. Only 170 caregivers identified a primary problem with 24.8% (n = 66)
endorsing caregiving as the primary stressor with 39.1% (n = 104) citing other stressors

68
Table 18
Multinomial Logistic Regression: Caregiver Characteristics Model Fit Criteria
Likelihood ratio tests
────────────────────
Caregiver characteristics

-2 LL

χ2

df

p

4.921

3

.178

6.467

6

.373

Caregiver gender
Intercept

23.549

Model

28.470

Caregiver kin relationship
Intercept

33.218

Model

39.686

Caregiver education
Intercept

32.499

Model

34.050

1.551

6

.956

534.282

7.384

3

.061

Caregiver age
Intercept

Model
529.573
2.675
3
.444
Note. Caregiver kin relationship in three levels (i.e., spouse, child, and other; Caregiver
education in three levels (i.e., no degree, high school degree, and college degree or
above); -2LL = -2 Log Likelihood goodness-of-fit measure.

(e.g., financial, physical health, etc.), and 36.1% (n = 96) missing data. Results of this
analysis was nonsignificant (χ2= 0.648, df = 3, p = .885).
Last, because caregiver characteristics were not associated with latent class
membership, I conducted a confirmatory factor analysis on the original 57 WCCL-R
items to determine whether the items loaded onto the eight coping scales. Results
suggested that while a majority of the problem-focused items loaded onto a single factor,
other scales identified by Vitaliano et al. (1985) were split across different factors. For
example, items that were thought to load on Vitaliano et al.’s avoidance scale, were
found to load on multiple factors (e.g., “Went on as if nothing happened” loaded onto a
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Table 19
Multinomial Logistic Regression Parameter Estimates for Caregiver Covariates by Class
Covariates x Class

B

SD

Wald

df

P

Exp(B)

95% CI

Gender (male)

-1.140

.772

2.179

1

.140

.320

.070 - 1.453

Age

-.022

.018

1.489

1

.222

.979

.945-1.013

No degree

.452

.889

.258

1

.611

1.571

.275 – 8.977

High school degree

-.336

.511

.434

1

.510

.714

.263-1.943

Spouse

-.074

.860

.007

1

.931

.929

.172-5.013

Child

.080

.826

.009

1

.923

1.083

.214-5.473

-1.341

1.064

1.588

1

.208

.262

.033 – 2.105

.017

.022

.634

1

.426

1.017

.975-1.062

No degree

.452

1.190

.144

1

.704

1.571

.153 – 16.182

High school degree

.000

.655

.000

1

1.000

1.000

.277 – 3.608

.059

.850

.005

1

.944

1.061

.201-5.614

-1.625

1.045

2.417

1

.120

.197

.025-1.527

Gender (male)

-.016

.301

.003

1

.957

.984

.546-1.774

Age

.012

.010

1.460

1

.227

1.012

.993-1.062

No degree

-.241

.625

.149

1

.700

.786

.231-.2674

High school degree

-.171

.279

.376

1

.540

.843

.488-1.455

.199

.468

.181

1

.670

1.220

.488-3.054

Low coping

Education

Relationship

Emotional
Gender (male)
Age
Education

Relationship
Spouse
Child
Problem

Education

Relationship
Spouse

Child
-.015
.461
.001
1
.974
.985
.399-2.429
Note. Reference variable for latent class = Acceptance-focused; Emotional = Emotion-focused coping;
Relationship = Caregiver Kin Relationship. Reference variable = Other; Gender = Caregiver Gender.
Reference variable = females; Education = Caregiver Education. Reference variable = Bachelor’s degree or
above
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factor with items that were identified as seeks social support). Furthermore, examination
of the eigenvalues indicated that a six-factor model may be the best fit for this population
as only one item each had its highest loading on factors 6 (Religious Coping: “Spoke to
my clergyman about it”) and 7 (Wishful Thinking: “Wished that I could have changed
what happened”), respectively.

Research Question 3: Survival Analysis for Care Recipient Outcomes
To examine the third research question, analyses included Cox regression models
with fixed covariate unconditional latent four-class model and the primary outcomes of
severe dementia, institutionalization, and mortality. K-M survival functions were
computed with the primary covariate of latent class with each of the outcomes prior to
examination of additional covariates with Cox regression. Survival functions by caregiver
latent profile groups for severe dementia were nonsignificant (χ2=3.564, df = 3, p = .312).
See Appendix E (Figure E1) for K-M plots. Mean survival times for latent classes are
presented in Table 20. When examining time to institutionalization, differences between
caregiver profiles were found to be non-significant (χ2= 4.094, df = 3, p = .251). See
Appendix E(Figure E2) for K-M plots for time to institutionalization. The Mantel-Cox
comparison for survival functions involving time to death were also nonsignificant (χ2=
4.763, df = 3, p = .190). K-M plot for time to death is found in Appendix E, Figure E3.
Log minus log (LML) plots were viewed for each of the three outcomes to examine
proportional hazards assumptions. For each analysis, assumption of proportional hazards
was checked through visual inspection. LML plots are shown in Appendix F.
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Table 20
Mean Survival Times for Latent Classes
Dementia outcomes

Mean

SE

95% CI

Low coping

2.754

.401

1.969-3.540

Emotion focused

4.712

.551

3.633-5.792

Acceptance based

5.208

.345

4.532-5.885

Problem focused

4.454

.421

3.628-5.279

Emotion focused

5.204

.569

4.088-6.320

Acceptance based

.5.763

.362

5.052-6.473

Problem focused

5.406

.485

4.456-6.356

Low coping

2.793

.540

1.735-3.852

Emotion focused

4.420

.594

3.256-5.584

Acceptance based

3.227

.199

2.838-3.617

Severe dementia

Institutionalization

Mortality

Problem focused
2.803
.228
2.355-3.250
Note. Low coping class statistics not shown for institutionalization
because no event occurred.

Severe Dementia
Survival time to severe dementia was examined with a total of 72 (37.1%) care
recipients reaching severe dementia out of a total of 266 dyads (i.e., 194 censored). There
were no cases that were left censored or dropped from the analyses due to missing or
negative time values. None of the latent classes were significantly associated with time to
severe dementia. However, dementia duration was a significant risk factor for reaching
severe dementia (HR = 1.181; p = 0.003) and subject gender approached significance
(HR = 1.655; p = 0.062). Female care recipients were more at risk for reaching severe
dementia compared to male subjects.
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Institutionalization
Survival time to institutionalization (i.e., placement in either locked-assistedliving or nursing home facility) was assessed as a total of 36 (13.5%) care recipients
reaching institutionalization out of the 266 dyads (n = 153 censored). Seventy-seven
cases were dropped due to either negative time values (n = 34; 12.8%) or censoring prior
to the earliest event in a stratum (n = 43; 16.2%). None of the latent classes or covariates
were significantly associated with time to institutionalization.
Mortality
Cox regression for survival time to death indicated that a total of 226 (68.9%)
individuals died during the study (i.e., 38 censored). Two cases were left out of analyses
because they were censored before the earliest death. There were no cases that were
dropped from the analyses for missing or negative values. None of the latent classes were
significantly associated with mortality. Interestingly, Emotion-Focused coping
approached significance (HR = .522, 95% CI = .261-1.045, p = .066) and appeared as a
protective factor for mortality. Cox regression results can be viewed in Table 21. Onset
age (HR = 1.085, 95% CI = 1.058-1.112, p = <.001) was a significant predictor of
survival time to death while dementia duration (HR = 1.068., 95% CI = .991-1.150, p =
.084) was the only other covariate near significance.
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Table 21
Cox Regression for Latent Class and Dementia Outcomes

Predictors

Severe dementia
──────────────────

Institutionalization
──────────────────

Death
───────────────────

95% C.I.
─────────

95% C.I.
─────────

95% C.I.
─────────

HR

Lower

Upper

p

HR

Lower

Upper

P

HR

Lower

Upper

p

Low coping

1.454

.634

3.335

.377

.000

<.001

-

.978

1.183

.701

1.996

.530

Emotion focused

.680

.237

1.947

.472

.548

.122

2.459

.432

.522

.261

1.045

.066

Acceptance based

.741

.447

1.230

.246

.607

.299

1.233

.168

.787

.593

1.042

.095

Care recipient
gender (male)b

1.655

.975

2.810

.062

1.858

.857

4.027

.116

.809

.605

1.082

.152

Dementia duration

1.181

1.057

1.319

.003

1.091

.920

1.293

.318

1.068

.991

1.150

.084

.929

1.018

.234

1.033

.962

1.108

.374

1.085

1.058

1.112

<.001

1.091

.919

1.044

.921

1.184

.503

.988

.943

1.035

.609

Problem focused

a

Onset age

.972

Education

1.004

a

Reference variable.

b

female = reference variable.

.925
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CHAPTER V
DISCUSSION
This project examined whether dementia caregivers could be profiled based on
their utilization of coping strategies and if these profiles were associated with dementia
outcomes for care recipients including time to severe dementia, institutionalization, and
mortality. Caregiver coping strategies were those obtained from the WCCL-R including
problem-focused, seeks social support, blames self, wishful thinking, avoidance, blames
others, counts blessings, and religiosity. These coping strategy groupings were developed
by Vitaliano et al. (1985) through exploratory factor analysis. This project attempted to
obtain caregiver subgroups based on their use of these coping strategies via a personoriented approach of latent profile analysis, which has not previously been applied to
dementia caregiving data. Furthermore, these subgroups were examined to test whether
particular caregiver characteristics were associated with the use of certain coping
strategies as well as caregiver group placement. Lastly, the latent classes were used to
assess whether caregiver profiles were predictive of the time to dementia clinical
outcomes of severe dementia, institutionalization, and death.
LPA successfully assigned caregivers to various subgroups based on their
utilization of coping strategies. Fit indices indicated the possibility of three to six
subgroups within the population. The four-class model was chosen as the “best” fit due to
interpretability and parsimony. Within this model, caregivers were assigned to either a
low coping (i.e., low endorsement of using any of the eight coping strategies), emotionfocused (i.e., higher endorsements on blames self, wishful thinking, and avoidance
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compared to other groups), acceptance-based/problem-focused (i.e., highest
endorsements on problem-focused, seeks social support, counts blessings, and
religiosity), or a high coping/problem-focused (i.e., high endorsement across all
indicators) subgroup. This model also had high interpretability of coping strategies based
on the seminal work of Lazarus and Folkman (1984). Lazarus and Folkman postulated
that coping strategies can be categorized into two domains with one being predominately
problem-solving and the other emphasizing emotion-regulation. Subsequent research has
since identified several different types of coping strategies including positive coping,
dysfunctional coping, and acceptance-based coping (e.g., Carver et al., 1989; Folkman,
2008), with the number of types exceeding as many as 400 categories (Skinner et al.,
2003). While there was overlap in the use of strategies in this study, particularly counts
blessings and religiosity, assignment of classes did indicate a separation between
caregivers endorsing coping strategies thought to be emotion-focused versus problemfocused (as well as acceptance-based). Either of these cases could be representative of a
style consisting of strategies that Carver et al. (1989) described as “dysfunctional
coping,” which consisted of denial or mental disengagement. The Emotional class
consisted of higher use of strategies such as blaming self, wishful thinking, and
avoidance; the latter two indicators indicating mental disengagement. However, the Low
Coping class could fit in this category as caregivers that are mentally disengaged or in
denial of problems, may endorse using less coping strategies overall as these individuals
deny present concerns. Interestingly, a class emerged with caregivers endorsed, on
average, higher utilization across all of the coping strategies. It may be that a

76
subpopulation of caregivers is flexible in the way they approach stressful situations and
select a number of coping strategies for the particular situation. This would be consistent
with Lazarus and Folkman’s view of coping strategies as state dependent rather than traitlike. It should be noted; however, that a recent study examining the same data set as this
project found that caregivers use of coping strategies was relatively stable over time
(Tschanz et al., 2013). In the current project, the Low Coping class may be reflective of a
class that appraised the problem situation on the WCCL-R as a low concern. This could
mean that this subgroup of caregivers did not list a particularly stressful problem that
would result in effortful coping as there is precedence for this occurring in other studies
(e.g., McKee et al., 1997). Alternatively, this could also be a subgroup of caregivers that
does not have as much insight into their utilization of strategies or tend to minimize their
problems. As used in the DPS, an appraisal of the problem being considered was not
assessed, and this is a limitation of the current study.
The latent classes found for these analyses varied significantly in the number of
caregivers assigned to each class. the low coping class (n = 20) and emotion-focused
classes (n = 12) were smaller than the acceptance-based (n = 128) and problem-focused
(n = 106) classes. Expectedly, a large number of caregivers endorsed problem-focused
coping as a predominate strategy and the means for this indicator were higher for both of
the larger classes (acceptance-based, M = 1.657, SE = .069; problem-focused, M = 2.241,
SE = .036). Endorsement of emotion-focused strategies (i.e., blames self, wishful
thinking, and avoidance) were relatively low except for those caregivers in the emotionfocused class. It is uncertain whether the fewer endorsements of these strategies truly
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reflect that only a small subgroup of the population uses predominately emotion-focused
strategies, or if this is an artifact of this particular sample and cultural norms. Future
studies using latent profile analysis with a larger number of caregivers may help with this
question.
With respect to caregiver demographics predictive of coping classes, age, kin
relationship, education, or gender were not significantly related to class assignment.
Analysis of caregiver age showed that the mean age of caregivers at the first DPS visit
was 67.42 years (SD = 14.26 years) with majority of caregivers aged 65 or older (53.4%).
Age was thought to influence caregiver strategies given a study by Folkman et al. (1987)
finding that older adults were more likely to use emotion-focused strategies rather than
active problem-focused ones. Although this was not the case in this study, the results may
be better explained by Aldwin’s (1991) findings of older adults’ coping strategies being
affected by appraisal and feeling responsibility for a problem as well as age. Aldwin
reported that older adults were less likely to use “escapist” (i.e., emotion-focused)
strategies and believed this may be due to feelings of efficacy (i.e., older adults familiar
with stressful situation and believe their experience is well-tested to manage the issue).
Aldwin’s study did not target dementia caregivers specifically; however, this may be
helpful in understanding caregivers’ choices in coping. It is possible that younger and
older caregivers who feel efficacious in caregiving may report similar strategies
compared to those that struggle in their role of caregiving.
The lack of gender differences is interesting as this appears to refute prior
findings in the literature that men use more active coping strategies (Lazarus & Launier,
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1978). It is presumed that if there had been gender differences males would have been
more likely to be in the problem-focused (“high coping”) as this class could be
interpreted as caregivers that understand utilizing a number of strategies solves their
emotional distress and/or practical concerns. Instead, the results of this study suggests
support of more recent studies that indicate little to no differences between genders (e.g.,
DeVries et al., 1997; McConaghy & Caltabiano, 2005) in their use of coping strategies. It
should be noted that while there were no significant gender differences between latent
classes, female dementia caregivers were found to endorse a tendency to using more
wishful thinking, counts blessings, and religiosity coping strategies. This finding is
interesting as it was consistent with a cross-sectional study that found informal female
caregivers reported increasing religious activities due to caregiver burden or stress
(Navaie-Waliser, Spriggs, & Feldman, 2002).
Although there were no significant gender differences between the latent coping
classes, gender was associated with a few of the individual WCCL-R coping strategies.
Specifically, on average, male caregivers endorsed using wishful thinking, counts
blessings, and religiosity less than female caregivers. While men and women may not
entirely differ on their utilization of coping strategies, recent studies have indicated that
coping strategies can have different effects on caregiver health outcomes dependent upon
gender (Snyder et al., 2015). For example, males with higher use of blames others and
females with higher use of wishful thinking were found to report more health conditions.
It may be of interest in future studies to examine whether caregiver coping profiles are
associated with caregiver outcomes in this sample. Additionally, the small number of
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caregivers for two of the latent class sizes (i.e., low coping, n = 20; emotion-focused
coping, n = 12) may also have contributed to reduced statistical power and ability to
detect associations with gender. This may also be the case with caregiver variables
including education and kin relationship. The majority of the caregivers were either
spouses or adult children, and education was treated as a categorical variable due to low
counts for specific years of education achieved (i.e., caregivers with less than a high
school degree; n = 15). Although kin relationship was not associated with a particular
latent class, this variable was associated with several of the WCCL-R coping strategies
themselves. Overall, spouses reported less utilization of all coping strategies except for
blames self, counts blessings, and religiosity when compared to adult child caregivers. It
may be that child caregivers are more likely to use a number of strategies in efforts to
cope with issues with caregiving while spouses are more likely to blame themselves or
use acceptance-based strategies. Spouses in this cohort may also be more likely to
minimize problems or feel less inclined to endorse coping strategies beyond culturally
accepted strategies. Age differences could be associated with this dynamic; however,
most studies have noted small differences that are mediated by appraisal or perceived
control. One study did investigate report of coping through semistructured interviews and
a coping checklist among early mid-life (ages 45-54), late mid-life (ages 55-64), youngold (ages 65-74), and old-old men (ages 75 or older; Aldwin, Sutton, Chiara, & Spiro,
1996). The authors reported that approximately 25% of the old-old group endorsed
having no problems and using less coping strategies compared to other groups despite
problematic stressors. These findings could be associated with differences found in this
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study between spouses and adult children as spouses tend to fit into an “older-old” cohort
(88.4% of spouses in this study). Overall, younger and older adults appear to utilize
similar coping strategies based on the issue at the time (e.g., Aldwin, 1991); however,
there is still debate between a developmental versus contextual interpretation of
perceived age differences (e.g., Folkman et al., 1987).
In examining whether caregiver coping profiles were predictive of time to
dementia outcomes including severe dementia, institutionalization, and mortality, there
was no association between the classes and any of the three outcomes variables when
using Cox regression. Only dementia duration (severe dementia) and dementia onset
(mortality) were significant covariates in the survival models. The lack of association
between caregiver latent classes and clinical outcomes of the care-recipient was
unexpected given prior work in this sample. Specifically, a prior study involving this
sample by Tschanz et al. (2013) had found that problem-focused and counts blessings
were associated with slower cognitive declines (measured by changes in MMSE) and
using problem-focused, seeks social support, and wishful thinking strategies was
associated with less severe dementia symptoms (measured by CDR). However, there
were many differences between the current analyses and those in the prior study. Tschanz
et al. assessed changes associated with time-varying coping compared to this study’s use
of baseline endorsement of coping strategies to conduct the LPA, the summary LPA
classes used as the independent variables, and lastly, the examination of clinical
(categorical) outcomes versus continuous outcomes of cognitive decline and severity of
dementia. the emotion-focused caregiver class also had a smaller number of individuals
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that may have resulted in a reduction power to see an effect for wishful thinking.
Alternatively, the emotion-focused class was close to being a significant predictor of
survival time to death (HR = .522, p = .066, 95% CI = .261-1.045). While nonsignificant,
this trend would be in contrast with the Brodaty, McGilchrist, Harris, and Peters (1993)
study that found greater caregiver psychological morbidity was associated with shorter
survival time to death in the care recipient. The same study found that giving training to
dementia caregivers delayed time to institutionalization and death in the care recipient.
Results of the current study found that dementia onset age of the care recipient was the
only significant predictor of survival time to death (HR = 1.085, p = < .001, 95% CI =
1.058-1.112) and dementia duration was a trend (HR = 1.068, p = .084, 95% CI = 0.9911.150). Somewhat surprisingly, neither of these covariates were related to time to
institutionalization. As noted above, caregiver appraisal and self-efficacy may be partially
responsible. Other studies have suggested that caregiver’s perceived competence in
providing care for persons with dementia significantly predicted time to
institutionalization (e.g., Bakker et al., 2013). Additionally, caregiver and care recipient
characteristics have been suggested to influence time to institutionalization. These
characteristics include dyad characteristics such as caregiver burden, caregiver health,
financial constraints, care recipient’s cognitive impairment, and dementia-related
behavioral disturbances (e.g., Yaffe et al., 2002).
Overall, while caregivers were reliably assigned to latent classes based on their
coping strategies, the latent classes were not predictive of dementia outcomes for care
recipients. Although the reality may be that there is no association, it is also possible that
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the small number of individuals that made up the low coping and emotion-focused
classes contributed to the lack of findings for the dementia outcomes. Other studies in
this sample have found particular caregiver coping strategies to be associated with severe
dementia such as greater use of avoidance coping increasing the likelihood of
development of severe dementia in the care recipient (e.g., Snyder et al., 2015) while
problem-focused and counts blessings served as protective factors of cognitive decline
(Tschanz et al., 2013). Several studies have targeted caregiver interventions to improve
caregiver wellbeing and improve care recipient outcomes (e.g., Gitlin et al., 2001
Livingston et al., 2013; Sörensen et al., 2002). Most treatments found to be effective have
implemented a variety of techniques including problem-solving strategies, social support
resources, advocacy, and education about dementia. The latent class approach may prove
useful in future studies to determine caregiver types that are able to best utilize the
interventions and to match coping skills to particular caregiving stressors. The current
literature is consistent in suggesting that particular coping strategies can be useful in
some situations and potentially damaging in others. For instances, the use of avoidance
strategies can reduce anxiety in short-term and uncontrollable situations; however, can be
detrimental in managing longer-term or persistent stressors (e.g., Taylor & Stanton,
2007). By grouping caregivers based on latent class, caregivers may be able to be taught
to use strategies that they are less likely to use, but ones that may be more effective to
manage the current stressor in coping with a disease process. While caregiver
characteristics did not predict class membership in this study, Li (2014) found that an
intervention focused on enhancing emotion-focused coping was influenced by dementia
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caregiver’s baseline factors. In the study, the intervention significantly reduced caregiver
overall psychological morbidity (i.e., anxiety and depression) at 4 and 8 months;
however, treatment effects were more pronounced for caregivers with high levels of
psychological morbidity at baseline compared to caregivers with lower levels (Li, 2014).
This finding suggests that other caregiver factors (e.g., physical or mental health) might
warrant investigation when considering characteristics of latent groups, as Li noted that
caregivers responded differently to the intervention based on their initial disposition.
Strengths
This project had a number of strengths including the longitudinal data collection
that allowed for an examination of dementia outcomes. The community-based data
collection from both persons with dementia and their caregivers allowed for an
investigation of dementia outcomes from a predominately noninstitutionalized
population. Furthermore, participation rates were high in the DPS with roughly 90%
enrollment and greater than 90% participation rate at follow-up. The use of latent profile
analysis was a unique addition to the dementia caregiver coping literature and may prove
to be valuable in future studies.
Limitations
The longitudinal data collection resulted in a number of missing variables that
resulted in exclusion criteria for the analyses. This may have been due to burden related
to the number of questions asked, misunderstanding of the applicability of the coping
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strategies, or skipping items that were uncomfortable to answer. Coping variables were
only used if 90% of the questions were answered to allow for an overall index score.
Additionally, caregiver coping data was only collected at every other visit, resulting in
extended time between data points. Furthermore, as collected in this study, there was no
assessment of appraisal of the target problem or stressor. Caregivers were also asked to
think of a problem; however, they were not instructed to refer to their role as caregiver
when answering questions. Approximately 37.6% of caregivers identified caregiving as
their most problematic stressor (Snyder et al., 2015); however, the problem caregivers
identified when completing the WCCL-R was not associated with latent coping class
membership.
Given the unexpected results that some caregiver characteristics were correlated
with specific coping strategies (as well as coping strategies with each other), but not with
latent classes, a confirmatory factor analysis (CFA) was conducted to examine the factors
at the item level. Results of the CFA indicated that several items loaded onto factors such
that the results were not consistent with the item loadings according to the WCCL-R
scales. It may be that cultural, generational (cohort) differences between the caregiver
population within the DPS and the medical student population used by Vitaliano et al.
(1985) resulted in different meanings of the items. This may warrant further investigation
into understanding the nature of the factors and then rerunning the LPA using these
factors.
This study focused on caregivers that were identified as the key caregiver at DPS
visit 1; however, several care recipients had multiple caregivers over the course of the
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study. Looking only at the caregiver data at visit 1 likely contributed to limited effect of
caregiver coping strategies on the dementia outcomes. A time-varying analysis may have
rectified this problem as was done in previous DPS analyses (e.g., Tschanz et al., 2013).
During the LPA analysis, it was determined that caregiver characteristics could be
examined through MLR without implementing the covariates directly into the latent
model. This likely resulted in a loss of information as more modern techniques promote
the use of covariates within the latent model (Collins & Lanza, 2010). Additionally, the
small number of severe dementia (n = 72; 37.1%) and institutionalization events (n =36;
13.5%) in the survival analyses limited the overall power of the analyses.
The study population was rather homogenous in nature and limited diversity of
subjects and their caregivers along variables such as ethnicity, education, and religious
background. It is also likely that the relatively high use of counts blessings and religiosity
was reflective of the community culture, and may not be generalizable to other caregiver
populations.
Future Directions
Future directions in the area of dementia caregiver coping may compare or
combine different populations assessed using the WCCL-R to determine whether
caregiver profiles can be generalized. Specifically, in this population there was a small
number of caregivers that were assigned to the emotion-focused group and it would be
interesting to see whether this small number is reflective of other populations or simply
related to the limited number of participants in this study. Furthermore, adding caregiver

86
variables directly to the model may improve class assignment with additional information
that is lost such as when using multinomial logistic regression separately. Additionally, it
may be helpful to investigate caregiver coping profiles as they relate to caregiver health
outcomes. This area has been more readily researched in the broader literature; however,
few studies have used latent profile analysis. This may provide better understanding into
caregiver health outcomes as it relates to collective coping styles rather than specific
strategies. Caregiver health outcomes then may be a better predictor of care recipient
outcomes.
Other areas that are beyond the scope of this data set would be to assess caregiver
appraisal and self-efficacy with regards to coping with psychosocial stressors. This
information may lend to further understanding of different coping profiles as it may
influence assignment to latent classes. If there are direct or indirect effects of appraisal or
self-efficacy, this may help explain endorsements (or lack) of use of strategies as well as
effectiveness of strategies used. Furthermore, it may be important to examine changes in
caregiver coping strategies over time as caregiver challenges can change over the course
of dementia progression. A caregiver’s ability to flexibly adapt to the different challenges
based on care demands over time may be able to better promote positive outcomes for
both members of the dyad.
Finally, it is important to remember that there is no cure for dementia and the
progressive nature of its course is a chronic stressful event that changes as symptoms
emerge or worsen. Caregivers and care recipients often are placed into roles that neither
are accustomed and often must rely on each other to improve health outcomes for each
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person in the dyad. Utilization of coping strategies to help alleviate stressful problems
related to dementia progression has been shown to be beneficial and continued research is
warranted to determine how best to maximally enhance positive outcomes.
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Ways of Coping
Everyone has an issue or problem in his/her life that he or she has to deal with. We are
interested in what that issue is to you. Please list your major problem.
The following items represent ways that you may have dealt with the major problem you
listed above. We are interested in the degree to which you have used each of the
following thoughts or behaviors in order to deal with this problem. Please circle one
answer for each item.
0 = Never used; 1 = Rarely Used; 2 = Sometimes Used; 3 = Regularly Used; NA = NonApplicable

THOUGHTS/BEHAVIORS

NEVER

RARELY

SOMETIMES

REGULARLY

Refused

NA

1. Bargained or compromised to
get something positive from
situation.
2. Counted my blessings.

0

1

2

3

7

90

0

1

2

3

7

90

3. Blamed myself.

0

1

2

3

7

90

4. Concentrated on something
good that could come out of the
whole thing.

0

1

2

3

7

90

5. Kept my feelings to myself.

0

1

2

3

7

90

6. Figured out who to blame.

0

1

2

3

7

90

7. Hoped a miracle would
happen.

0

1

2

3

7

90

8. Asked someone I respected
for advice and followed it.

0

1

2

3

7

90

9. Prayed about it.

0

1

2

3

7

90

10. Talked to someone about
how I was feeling.

0

1

2

3

7

90

11. Stood my ground and fought
for what I wanted

0

1

2

3

7

90

12. Refused to believe that it had
happened.

0

1

2

3

7

90

13. Criticized or lectured myself.

0

1

2

3

7

90

14. Took it out on others.

0

1

2

3

7

90
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THOUGHTS/BEHAVIORS

NEVER

RARELY

SOMETIMES

REGULARLY

Refused

NA

15. Came up with a couple of
different solutions to my
problem.
16. Wished I were a stronger
person—more optimistic and
forceful.
17. Accepted my strong feelings,
but didn’t let them interfere with
other things too much.
18. Focused on the good things
in my life.

0

1

2

3

7

90

0

1

2

3

7

90

0

1

2

3

7

90

0

1

2

3

7

90

19. Wished that I could change
the way that I felt.

0

1

2

3

7

90

20. Changed something about
myself so that I could deal with
the situation better.
21. Accepted sympathy and
understanding from someone.

0

1

2

3

7

90

0

1

2

3

7

90

22. Got mad at the people or
things that caused the problem.

0

1

2

3

7

90

23. Slept more than usual.

0

1

2

3

7

90

24. Spoke to my clergyman
about it.

0

1

2

3

7

90

25. Realized I brought the
problem on myself.

0

1

2

3

7

90

26. Felt bad that I couldn’t avoid
the problem.

0

1

2

3

7

90

27. I knew what had to be done,
so I doubled my
efforts and tried harder to make
things work.
28. Thought that others were
unfair to me.

0

1

2

3

7

90

0

1

2

3

7

90

29. Daydreamed or imagined a
better time or place
than the one I was in.
30. Tried to forget the whole
thing.

0

1

2

3

7

90

0

1

2

3

7

90

31. Got professional help and
did what they recommended.

0

1

2

3

7

90

32. Changed or grew as a person
in a good way.

0

1

2

3

7

90
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THOUGHTS/BEHAVIORS

NEVER

RARELY

SOMETIMES

REGULARLY

Refused

NA

33. Blamed others.

0

1

2

3

7

90

34. Went on as if nothing had
happened.

0

1

2

3

7

90

35. Accepted the next best thing
to what I wanted.

0

1

2

3

7

90

36. Told myself things could be
worse.

0

1

2

3

7

90

37. Talked to someone who
could do something concrete
about the problem.
38. Tried to make myself feel
better by eating, drinking,
smoking, taking medications,
etc.
39. Tried not to act too hastily or
follow my own hunch.

0

1

2

3

7

90

0

1

2

3

7

90

0

1

2

3

7

90

40. Changed something so
things would turn out right.

0

1

2

3

7

90

41. Avoided being with people
in general.

0

1

2

3

7

90

42. Thought how much better off
I am than others.

0

1

2

3

7

90

43. Had fantasies or wishes
about how things might turn out.

0

1

2

3

7

90

44. Just took things one-step at a
time.

0

1

2

3

7

90

45. Wished the situation would
go away or somehow be
finished.
46. Kept others from knowing
how bad things were.

0

1

2

3

7

90

0

1

2

3

7

90

47. Found out what other person
was responsible.

0

1

2

3

7

90

48. Thought about fantastic or
unreal things (like the perfect
revenge or finding a million
dollars).
49. Came out of the experience
better than I went in.

0

1

2

3

7

90

0

1

2

3

7

90
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THOUGHTS/BEHAVIORS

NEVER

RARELY

SOMETIMES

REGULARLY

Refused

NA

50. Told myself how much I
have already accomplished.

0

1

2

3

7

90

51. Wished that I could change
what had happened.

0

1

2

3

7

90

52. Made a plan of action and
followed it.

0

1

2

3

7

90

53. Talked to someone to find
out about the situation.

0

1

2

3

7

90

54. Avoided my problem.

0

1

2

3

7

90

55. Relied on faith to get me
through.

0

1

2

3

7

90

56. Compared myself to others
who are less fortunate.

0

1

2

3

7

90

57. Tried not to burn my bridges
behind me, but left things open
somewhat.

0

1

2

3

7

90
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MINI-MENTAL STATE EXAMINATION
Now I would like to ask you some questions to check your memory and concentration. Some of them may be
easy and some may be hard.
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Appendix C
Residential Status
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Appendix D
Participants in Analyses

112
575 incident cases
identified from
CCMS

328 dyads of subjects
with dementia and
caregivers

324 dyads with
caregivers

306 subject/
caregiver dyads

N = 266 subject/
caregiver dyads

4 dyads removed
-Subject did not have a caregiver that
provided information for DPS

18 dyads removed
-Caregiver did not provide
information for WCCL

40 dyads removed
-Caregiver information on WCCL
was >10% missing on all scales

Figure D1. Participants in analyses and reasons for exclusion.
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Appendix E
Kaplan-Meier Plots
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Figure E1. Survival to severe dementia by latent class.
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Figure E2. Survival to institutionalization by latent class.
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Figure E3. Survival to mortality by latent class.
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Appendix F
Log Minus Log (LML) Plots
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Figure F1. LML to examine proportional hazards assumptions for latent class by severe
dementia.
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Figure F2. LML to examine proportional hazards assumptions for latent class by
institutionalization.
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Figure F3. LML to examine proportional hazards assumptions for latent class by
mortality.
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